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(57) Abstract: Compounds represented by the general formula (1) or (100) have excellent inhibitory activities against cell adhesion 
and cell infiltration and are useful as therapeutic or preventive agents for various inflammatory and autoimmune diseases caused 
by the adhesion and infiltration of white blood cells, for example, inflammatory diseases of intestine (particularly ulcerative colitis 
or Crohn' s disease), irritable bowel syndrome, rheumatic arthritis, psoriasis, multiple sclerosis, asthma, and atopic dermatitis: (1) 
(100) wherein R 10 is optionally substituted cycloalkyl or the like; R 20 , R 21 , R 22 and R 23 are each hydrogen, alkyl, alkoxy, or the like; 
R 30 , R 31 and R 32 are each hydrogen, alkyl, oxo, or the like; and R 40 is optionally substituted alkyl or the like. 
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i, 2-v 5 m^m m&^^^fc&m 

[0 0 0 1] 

io $ fete* *3SW^ Wte^tM^m (^tem^tt^M^^fcfi^n-^). 

15 Hfill^flf 

[0 0 0 2] 

20 >\ y t° v Y~&xmw-m\^ £ otiss $ ^tt^-r^ r^ia^ il-i ^ tnf a 
& if w j vx4 ^^^^mmt^fc^m^mm^tn-]} ^(roiling);*** 

*rf — y ^ (tethering) £ fcffr § *@ SftUB & fTV^ , jfiL » ft &*|B IS £ 
(adhesion) bfc?£ N ^^^^1^^^^ 6 £ t T*fc3o 
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(i) &mmmB mm&*m&. ^^->m^^f) (omm-atin^m m 

5 , (2) m^mmmm^mm^tcn^mm mmnxm^mm) 

(3) v v^^mm^mw^f^n^mm (imnxmsmm) 

(4) ^(Dmm^tin^mm mm^memm) 

(5) ^m^mitmcDmrn-^tM^mm mm^wn^m) 

(6) ^^(DBm^t-n^M m^^Ms^m) 

10 (7) 7f t°-Mjfl 5^ Wf^^fc W£lJ (#4#f«ffi£ 9 #RHJ 

[0 0 0 4] 

1 5 tt^*^ & if e ±M<Dmmte £ mtp ^ s ®* omm ^n-t % tz. « 

[0 0 0 5] 
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ufavft&b, ^mmmizfe, 7 ; ^vfy nr^^-r ^ 

15 ^rb. ±m^m&,m^ ^ 
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[0 0 0 7] 

[4#fF:fci£fcl ] Sl^|!fiff?2 002/01832 0^°^^7 h 
5 [4W:Stififc2 ] BH^Hf! 2002/05910 S^/^l/^ Is y h 

[sWfFMfcl] 

Inflammatory Bowel Disease (N. Engl. J. Med., 347: 417-429 (2002)) 
[##fW»2] 

Natal izumab for active Crohn' s disease (N. Engl. J. Med., 348: 24-32 (2003)) 
10 [#H#ff3d£3] 

18:117-131(1999)) 

[^=#tT^£lSfc4 ) A role for inflammation in irritable bowel syndrome (Gut. , 
51: i41-i44 (2002)) 

15 [3¥<&ff3C§k 5 ] Rheumatoid arthritis (Int. J. Biochem. Cell Biol. , 36: 

372-378 (2004)) 
[$fr&WJCM;6] Psoriasis (Lancet, 361: 1197-1204 (2003)) 
[##fr^Cfife 7 ] New and emerging treatment options for multiple sclerosis 
(Lancet Neurology, 2: 563-566 (2003)) 
20 [^f^ffr^ififc 8 ] The role of T lymphocytes in the pathogenesis of asthma 

(J. Allergy Clin. Immunol., Ill: 450-463 (2003)) 
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I^llpf^CR 9 ] The molecular basis of lymphocyte recruitment to the skin 
(J. Invest. Dermatol., 121:951-962(2003)) 

[##fF^:Rl 0] Discovery of 2- (4-pyridin-2-ylpiperazin-l-yl methyl) - 
lH-benzimidazole (ABT-724), a dopaminergic agent with a novel mode of action 
5 for the potential treatment of erectile dysfunction (J. Med. Chem. , 47: 

3853-3864 (2004)) 

[0 0 0 8] 

wi- 5 mmfc&m &&m~t 5 ^ ^ #> 5 „ 

[0 0 0 9] 

•1rt£t>-h, temmn, TIB— ^ (1) fcsws (1 oo) 
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(1) (100) 

icfc &Z&mte, ±13—^ (i) &b<te (i oo) zm-tzik-Bryo^f^n^ 
*mmn, J^ta— m& d) fcb<« d oo) &$c*z>tt,&to&itti. 

•So 

*fc^b^> *mwn, Jbia— «!5S; (i) ^b<« (ioo) ^-rs^-a^* 
_hfa— issc (i) t>u<f* (i oo) ^^-^\\^m%T^\^ 

tatm^ ^mrnfe, mm^u^rr^t^^^ _hta— ^ (D t>u<^ a 

[0 0 10] 

Jtia^: (D *5itJ« (ioo) 4u 

^n7;i/^i/£*fcliTiaAlH^bM$^5iilS«rttTV^Tl)«3;V^5- 
R2 0 N R2 1, R22fc*j;t5R23ft |^-4ftil||ftoT, tK^JK^ 7K 
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5/£s (C1-67W) v> (Cl-67/^) 7^1 

N T1BB 1 ^^^b^iR^tb^ff^S^WL-TV^T^ctV^C 1 — 6 T /V^csV^^ T 
fSB ll¥/^b^4R£;ft3BI&K&^bTV>Tt> J;VNC 1 -6 7/^^1, "TIB 

C l^fe^$tLS«m£SrWUTV^Tti £V^5- 1 OM^Tn7!)-;^S 

R30, R3 l*5it;R3 2|i % P-ffcttM^oT N zkStJK^ 7KBtK. ^ 
n^f^Jg^-. ^7/1, % JU7$*Zs/um, C1-67M;V^ C1-67A3 
10 ^-✓'St fcttC 2-7 7^3 ^^*^^=^ISr^td\ &3VM3; N 

R 3 (K R 3 1 ^fc«R 3 2 0V^-ft^2o^— ||^ots (5£= 
OS) ^fcfi^V'^ (^-CH2-1) S!9©lo^ v 7k*lf:T-. 

zKstSs s^vy^m^ isT/m, t)7V7$*^jvm, ci-67/^/n, ci 

_ 6 TVI^^rv'Kic/cteC 2 — 7 7^3^^M^II:/TU 
15 R40«, TfSD lP^b51^$ttSeJfeSSrWbTV>Tt J^C 1 - 1 07 

TfBE 1^6)514R^tL6»mS^b-CV^Tt i5 fcV^3-8M->'^^ 
7;^^;Hs TfBE 1 S¥tf>b3S^£;ft£»m££3r bTV^Tti £<^4 - 81^ ^ 
n^S. TfBF l^b^^^Stti&K^LTV^T^ <fcV^ 2- 7 7^^= 
/VSs TfBF lp^b^^^Se^Sr^TbTV^t <£^C 2-77/^=^ 
20 I, TfBG lmfrbmtR&tLZWWiM&mi'Xh^Xh X^C 2-77W*/V 

t}wI^ ^E-y (Cl-67/^) 75 7*/^/^ 4-8S^rnIj; 
yl^— C 2 — 7 7/1/^^^/^^ /^S*fcf*C 1-6 TVl^/^/^ — 

ntt s O s 1 47t(*2(7)^^^U 
25 X 1 fi N ^CHK^fctegifilB^T^U 

Ali(4 N TKBfeS. ^n^>I^ V7;l, Cl-67/^l, TfBC 
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N C 1 - 6 it^C 2 - 7 Blfc£*l>5 5- 

1 olv-^ P7;^;Htfd«^2) 5 - 1 Oli/^n7/^^lt-i 

ClUli, ^7/1, ^p^JDSC^ 0 1- 67^1^^0 1- 67^ 

DlSlt tK^Ss ^n^yJI^ ^7 71, Cl-67^3^i, Cl- 

6 7/^f-tl, C 1 — 6 T fV^riV^jV-^^-jV^ C 1 — 6 7 ' JV^r >V?,?V~7 ^ 

=./vm, (ci-67M/v) 7^;i, (ci-67W) 75/1 

„ C2-77/VW;V^75;S N tibh l^b^^&giM^ 
LTV^Tt 3 — 8M>"^ n7/V^r7l/K. C 2 — 7 7/1^= ^ v^/^tf;^ /l^L 
^7/P^=3rv^/PS N 4-8M^7nr#£. 5-101^7 07!)^/^ 6-1 
017 U C 2 — 7 7/^=^/^^7/^^— 6 — 1 017 U 

7 5;*^=^ ^n^JiC^^ail^TV^^ <fcV^/ (C 
1-67^/V) 75/*/^=/H, (3-8l^n7W) 7^7 

*;l/^=;uS, (0 2-77^3^^7/^) v 5 ( 

C1-67M/V) 7U^/^is (5-10l^fn7!J-/Vi) 

7 5; /^/l/^^/kS, C 1 - 6 7/l-= 3 r/^S-eg^$tl,TV^T^ £1^4 - 8l^f 
n^/^=/H^it;5- 1 01^tp7U — /]^#/l^~^X^kft5i¥£: 

KlUtt, ^n^^lgHF^ Cl-67/^^1, (S=Ol) *5«t 

0*C 1-6 T/^Sd^ftSP^t, 

F lPf± N ^n^^^jsit^C 1-6 7^= I:3 ri / 1^6^5f 
G lift, 3 - 81^ n7/^/vS)5^ft5fl:^L, 
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H 1 %$t±^ 7K^S> y/u^c/UM, C 1 — 6 T^^r^l, C 2 — 7 

T/l/=i^i/T/l-^-/^^ ^/ (Cl-6 7;^) 7^/i//^I N ^ (c 
1-6 T/l^^f/H T 5 7 #/t^~/l^ N C 2 - 7 7^3^^;^--;vS s 
^^■^/^^5j:ij«c 2- 7 yr^^r^m^h^^>m^7j<ir 0 

TcfcU 5£ (1) 5£ 



[0011] 

_h|BR 1 0<D ^TlBAl^^bil^R$tt5am*^WbTV^T^J:V^5 - 1 O 
li/^o7WSj (D r5-10M^n7^;Hj i LT«, M^fiv-^ 
n^i/^/K ^^n^dr^/K S^n^^^vK v'^ti^^/K v-^ny^yix 

_h!BR10<Z> rTfBAlSl^S^tLagitt&^LWTkJ^S- 1 0 
( 1 — t=z^7°^^/i/ s 2 — a—^T^/K 3-^pa/7-;^ 4 _ 
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3 —is? n^-^f^K 4 — p^"^^— /vK v^u/^^/v ( 1 — 
v/^py^^ 2-^n;^/K 3-^V^=/K 
/I/, 5-^p;^=/V) Jfcfi^oft^ (l-H-nf't^ 2— 
^ ptH?~/K 3-^nft-;K 4 — x/t? nft-zK 5 — n ^Hr—A- 

[0 0 12] 

±|BR2 0, R2 1 N R2 2*5it5R2 3© r^n^Jj^j ^ LTii, 
[0013] 

_hfBR2 0, R2 1 N R2 2*5±t;R2 30 rc 2 - 77^/^/^^! 
J t LTIi N rC2-77MA'#/^^Sj &3£<z> 

vVl^A^^K 4-7^4^>^A#A^— /K 3 — ^^/W^^/t^/l^— 
% 2 — ;* ■fvW^^Vl^/VTl^/K 1 - ^ ^-/W<^^-/U*/^#=./V N 3 , 3 - 
^/V^J-jVtJjV^—jV^ 2, 2 -v 5 ^ s f-As-f^-A/-fr)\'i$~ /K 1, l-v^^/K7* 
f-AslJ A'iS—A'^ 1, 2 -v 5 ^ ?-)V-f s f-I\'l3)Vi£~ /K 1, Z—^^f-^^/V^j 
A?jwK 2, 3 —*?*?-jV-f t ?-}\''%A'i£~ /K 1 -^fvu:/^-/V# A^fc 
ra 2 -xf;i/^;v*/^=;H©j;9 ^EiX^ti^tjO^^ifS r. £ ^ 
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±JBR2 (K R2 1. R2 2*5«fct*R2 3 (O I^E-y, (C1-67W) 

mi t txtiv m*.&. ^w^/s rc^/vr^y, ^wu, ^y^n 
tvvr ^ y s rf^f-^r % y . yyw 5 y > s -y^/vr ?a t -7^7 
5: y \ ^-y^/vr 5 y „ ^ y ^^/kt 5: y % 2 - y f^y^r 5 y N ^a-^v 
f^7?/ s i-xf/i/^atf/i/r^y, ^w^;> y^r^x/iyr^ y N 
4 _^^yf;i / 7>;/, 3-^f^yw5;, 
y. i-^f;wyw$;, 3, s-v'^WW^^ 2, 2—yy^- 
^w^y, 1, l-^y^-^^T^y. 1, 2-y^ww^y 
x ( 3 - y ^ y s 2 , 3 - ty y i-ivr/^-ivr 5 y „ 1 - ^f-^ 

^-/VT^J J; fete 2 -xf/^f^r$ y 5&iff$^Xte5^#lC<0 , btf> : £r^ 

rf«r.i:dS"e%x 05fifcW:* 5 y ^TUi^^viyrs: y£-c&tf > 

_h|BR 2 0. R21, R 2 2*5«kt5R 23© I"*? (C 1-67M/V) 75/1 

j t L-cii, »ti^ i t)^ot>©Tt > J:<> ^ii^.fis yyw$;, y 
=f-jv^jvr % y N ^f-A^r ^ y . y ^vt^n tvv7 ^ y , ^/v-^xj. tv^r s: 
yynt>7 5/ , ^yyynt°^7$y, yyw^y, y^yyw 

5?^yf-;u7 y^^/i'T 5 y N ( 2 - y f-j^^-M 7 ^ y N v> 

C^^^/u) r^y. v 5 (l-x^ynt» 75 y, ^^7?/, 
^f/Wy^^7 5A ^y^W5A v> (4-y T 

s;y N v 5 (3-^f;v^f^) r^y. v 5 (2 -y ^vw^fvi') 7?y, v> ( 

T5;y. V s (3, 3 —i^^f-^f-Ay) (2, 2 

-ittf-A'-f'f-M 75 y N (1, l—^^f-^^u) r^y> (1, 2- 
v>y "f-jv-ff-AS) . t 5; y s v 5 ( 1 , 3 - v>y ^/v-ff-As) 7 % y > ^ ( 2 , 3 - 
y v-As-f^A') r * y ; ^ (1 -^A^^f-AA r s; y *ytr±^ ( 2 a,??- 
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±|BR 20, R 2 1. R 2 2*5«kt*R 2 3 <D TTISB lP^bStR^^xSg^S 
5 §rf UTV^Tt) £V^C 1 — 6 T/Mvi'Sj <D rci-67;^/Hj fcLttt N M 

*.rf N ;*?vK n-7"nt';K -Y V/n fcVK n-?^7K -f y^/K s 

-y^/K t-^/K n-^yf/K ^y^^f/K s-^^vK t — -O^" 
/K 2-y^/^^/K 1— ^^vl'^vK 2 - t< ^/K7*^vK ^^"^O'^K 1 
, 1 - v?;* f-As-fu bT/K 1 , 2 - ^vl-yn fcVK 1 -zc=F-,K7°n n - 

10 ^^rv'/K -f y-^^v'/K 4— ^^vw^l^/K 3 — ^ ^-/WO-^vK 2— ^^/V- 

l-y^/WO^/K 3, 3— i^y^/lXT^/K 2, 2-v 5 ^^-/^^ 
/K 1, 1 — ^vl^^vK 1, 1, 3 -v^^/K/^vt' 

% 2, 3-^7* 9VK/^vK 1— ^9vK^?VK 2-^fvH/^-/K 1, 1, 2- 
MJ^ ^yi^n tVK 1 , 2 , 2 , - b P ^ f/^o tVK 1 — J.^vl'— 1 - * 
15 /i^°n fcVl^fcte 1 — ai^vi^— 2-yf/l-7 B n fcT/l'lE© «fc 5 ^SiXfi^i© 

JtfER 2 0. R 2 1 „ R 2 2 43«ttJ«R 2 3© TTfBB 1 $frO>e>a^$*l,5KJfc2£ 
Sr^"bTV^Tt> ctV^C 1 - 6 7/^3^1] © rci-67/V3^Sj iLTIi 
20 N 0il&fi£s ^ Y^y, ^b3^>\ -7ui$3<-x/ s ^fy/p^K y'b^v', ^ v^f 
b=^v\ s-^h^y, t-T'f^ ^h^y, ^fy^yf^ 2-y^vi^ 

^ h df- v\ i^^i/ b v\ ^^iX/^^ v\ 4 - / ^/W^ b ^ V N 3 — * 
^b^i/, 2-^/V<^ b=3rv\ 3, 3 -itfT-si's* h^y, 2, 2— v 5 /^ 
/K/b^-^> 1, 1, 2-v J ^^7^h= 3 r->. 1, 3-v> 

25 / b ^* fete 2 , 3 - ^vl^ b «fc 5 fclttfRXri^^R© © 
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3ri/mT*fo <9 , XVWMKlt* h^r^tM^- h^Sffc^ Mh&T&tefc* h 
_bfBR 2 0, R 2 1. R 2 2£> t fcOT 2 3© TTtBC 1 M*biltR£^5g$l£ 

ttv^t) j;v^4- 8l^rnfSj © r4- 8M^tpISj itm T 
5 fEr4-8M^naij ^M£lc©{^©7kl?tJlC-?-£r lj|I||^T#6>;ii^— -fffi©S 

JbIB r4-8M^^n||j i LTij;, ai^lt^-rsil-^©^;^ 4 L 8 ~efc <9 
10 ^|R N t^U^yf, Tif^^S, Ty^yS, ff7t Kn7?^ 7"h^t 

^$tLS^^fSfa©4-8M^^^#S-Cfe t 9> $ b^05fi^»t°n y v>V- 1 - 
-f Tif^v 5 ^- 1 — f /1"3£n ^^/^ y > - 4 — W/V3E N t°^<y v 5 ^— 1 
20 —T/^^fcf^/^y >--4 — f/vg-C4>«7s ftfc^iiH-ttN trnp^i^-i- 

>f/H N t^jjv'y- 1 -^/^£^fci«/i^y ^-4 — f /H-efcs, 

JfcJBR 2 0, R 2 1, R 2 2*5«trJ«R 2 3© l"TfBC 1 £>51iR£ tbSffi&S 
LTV^T 1 b<£V^5 — 1 0l^TP7y-;HSj © T5- 1 Oi^fPTU- 
/HSKj £ LTI^ TIB r 5 - 1 0 7" a r y b-f£#©iiL«©7K*im 
25 -P£r 1 #H^V^-C#b^5— {ffi©££MH-6o 

±15 T 5 - 1 0i-fP7!) — /H»J t LXfcs i^tSI^Ot^ 5 
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5 y— /m x bury*— ff7/^s N t°^y— /^m, 77f>i, ^r-y 

y x ^yyis, y y k— /vi, y yy y k— y y^y^/ygt. ^yy yss, y 
y^yyy^t y-yy y ygi N wi^i, ^y^f-yy@ft, tyfy^yf, 
7^7^ 7°yyi, -yiry^ygt, fx;77^ ^^Vfry^ 
io N ^77 71, -<yy^;3-y^ySI. -<yx^-^i^y— /iyg. ^7Xf7/- 
^yXfT^ry^S, ^yxy^^y-yf, -f^yt°yyyi, tr 
anti^yi, t°nnt°!] vyyi, t°y Kt'^yyls y-^^y^s y^y 
yi, ^nvyf, ^yyavy| N -fyKiiyf, yyyy-Kyyai> 
tfsr.>^-e^ N r5-iol--Tar!j-ysij ittlfl^t©f^ 5-6 

v fh7y*-/H^ t°y^y^£s fry*- /^S^fcfi^^-y^y^-efe <9 
N #»»f*. tfy^ygts, fry^ii, ^^-y^y»^fc«^ b^y 

[0014] 

20 _hfBR3 0, R 3 l^^t^R 3 2© ryNa^yjr^^-j > LTtt, ltti3z!l<£> i: 

m<D *> (o &m if & - i: ^ % . i - » y y * * ^*J^^-e & s 0 

JtfBR 3 0. R 3 1 doJ^t^R 32(D l"C 1 - 6 T/l^/yfij t Lttt, 

jI m « y ^/i^s-e 5 o 

25 -hfflR 3 0, R 3 l*5j;Ij«R 3 2<D !"C 1 -6 7yn^ySj t ttfi^ ffl%.t£ 
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JtfBR 3 O N R31^±tJ t R320 [C2-77^3^r^/^^Sj kte^ 
xJi\ ^ h^vOfr/l'/I^/K ^hdf^*/^=/K ^n/K^r-^^/^^— /K ^fVT 0 

/l^^rf ;& /VtJ^/K 4 - ^ 9VW<V b ^tf/l'tf^/K 3 - * b *r^jj 

/W^K 2-^f/w<yf^*^=^ 3, 3 -^^/i^b^^/v^- 
/K 2, 2-^^/K^b^^#/^~;K l, l —^^f-jvrf b^v-^/wj^ ;v 

X, 2— ^tf-JV-f b^v^l^^K 1, 3 —^^"f-^-f b^r^/t^— 
fc H: 2 , 3 - v 5 ^/K^ b ^ ^ /l/7|?=./l^G9 «t 5 ft iil^X h<0^hif 

[001 5 ] 

_hfBR4 O^TTtBD l^b^4R$^5HifeSSr^rbTV^t> J^C 1-10 
T^«¥/^J O rci-10 T;v^;vm t Lt^ #>J^«\ iiff5£<£>C 1-6 

ifi/Asto i5*C7-cio <PE#:xf4###T7V^£«:¥«f S - £ s 0 
_LfBR4 0(7) TTtSE li¥tf>b^£fr5fat&S&^bWT&J:^3-8M 
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_hfBR4 0(O TTtaE li£a>k31#i£;fr5K&£&WLTV^Tt>«^4- 8M 
— ^-n^Sj <D r4-8S^^n^SJ t LTWu #>J^«\ Stradi^ t> <£> i: 

5 _LfBR4 0<£> r"p|BF 1 S^^^b^tR^tb^Si^rK^^LTV^Tti iV^C 2-7 

TVw-^/i'Xj © rc2-77;^;Hj £:f± N HM^-^^r 1 ~ 2&<gAs"T*^ 
x h £^%<mm 2 ~ 7 i®^E0^*fc»^^^T7^<7-^^£^E* U M&fi£ 
„ zc^c^/K 1 -7°n^K 2--7°n^^/K 1 — ^-r~/K 2-^^^/K 3 
— -fj-^jv^ Z-^f/V-l-Zn^/K 2 — /•f-fl'— 2 — ^n^^/K 1 — ^ 
10 /K 1— ^=*ri?~ A\ 1, 6-^^rif>-t>^^/^fcttl — ^y"T^=-/U&^ 

&mf%~t&^%, &m^nc 2- SCD^CDXhV , #^0»te2--7°n^~ 

_h|BR4 0(D TTfBF lP^e>31^^nsetfeS«r^"b-rv>T%«tV^C 2-7 
N =cf-=./V- s l-7°nt^/K 2-7°nt^/K 1 — ~7 S ?-~}V^ 2-7*^~ /K 3 

fcf* 2 -^—/i^fcte 2 -7°n t°^yvST?fc§ 0 
20 ±f2R4 0(D r~F|BG H^^> :> £)3§# ; ?.$^bS©^^Sr :; irbTV >k "C% J:V^C 2 — 7 

T Asi$~ ^Kj co rc 2 — 7 T7V^-;vio;va^^.]iV^\ t tT(i, 0!l;tf£ 

> tuj£<Z)&©<b|l^©%<^£:^f 5^ t^-e# N 0j1^(1C 2- 5<Dh<DX%>V^ 

m izMM \z: ft T ir ^/w ^ fc 7° p fc:VP77 — /^S t? fe 5 „ 

_hfHR 40© r^&y (C 1 - 6 7^7 £ te N Htf^© 

25 r^ey (C1-67W) 75/lj ^3fe^U^:*^2l?=/i^3E"e*)«i:i:SriS* 
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# -fy^o twT $ y #yi^~yK 7^;v7 5: y */vtj?=/k -f yy^ 
tvT ^ y ^7/v#^/k s -y^/vr % y t -^f/^r 5 y ^yi^-^ 

N ^s^-jvt 5 y #yi^~yK -f yo^vw 5 y #yi^=yt\ 2 -y ^yi^y^-yv 
r 5 y ^/i^—zk ^t^yf/vr ^ y #yi^=-yK i -^yv^n tvi^r $ y * 
^^^7 ^ y ^/i^3j?=7K ^ y^^y^r s: y #yi^=yK 4 - y ^ 

tv^y s f'jVT % y #yi^— ;k 3 - ^f-^vw 5 y -XAsiR— /k 2 — y ^-/v 
^yf;vr^y*/^^K 1 — ^f/i^yf-zi'T 5: y #/v#~/k 3, 3— ^y 
^y^;vr^y*^t^;K 2, 2 - v'y f/uyf ^7 ^ y /k 1, 1 
-^y ^;vy^7 ^ y 1, 2-v J y^-/L-y^-^T^y^/^^/K 

_hiER4 0<D r4 - 8M^^n^^;/V7}?^/vSj i: fc^ w\y^<D r4-8l^f 
Ji|BR4 0O rc 2 — 7 7/^3 ^r^^/k^^/PSj t ttil, ttradicO 

^©i mm<o *><D&mf &m « y h ^ y^-y^* h ^ 

->-yj /P-^c^/vK"t? fc 6 o 

±|5R4 0© rc 1 - 6 TyV^/l^yV/ft — yl'SsJ £ itu^CD ^Cl-67^ 

zc^v^/i^— yK yn y^o t°/w^;w*=/K 

-f^)vy^;vi^.=-)V^ 4 yyf^7/^-/K s -^^vi^yvtf^yK t —-ff-jv^ 

; p7}s-;k ^v^-^^/u-*— /k -fy^yw^*-/K 2 — y ^/Ky^M^^ 

tJk^/K W y^^-^yw^y^— yK 4-y ^vw^^vu-x/nfc^- yK 3— y^vw< 
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/K 3, 3 — v 5 ^ 'J-jV^'J-jV^jvib— /K 2, 2 — s f-jvrf s f-?v^jVi^=. /K 1 
, 1 — v^^/K^/W*/!^— /K 1, 2— i^^/k:/^/W*/l^=/K 1, 3 — 

(D^^f^r i^Tt^ 03l^fi-7°n t:VKX/i//}N— ;H-Cfc5„ 
[0016] 

_tlBAlS¥» £ UXfi, MxJ^> fco i: IrMH<d 

-hIBA ll^T/TIBA 2p© Tc 1 - 6 7V^/^£j £ LTIt ifriEo 

fi7< 9vK ^^/K n - "f^/Vg. tint- -f^/V^T? ■& 5 o 

_b|SA lf^R^TfBA 2m<D rci-6^n7/^/Hj t f3: N bu^O IVnp^ 

U M£fc£s p<^vK n-yntVK y^ntVK n-^fvK ^V^f 

/K s — t-'/f/K ^yf/K ^y^^f^K 2.—*f-A'-f^-)V^ 

^<^^VK 1 -xf-;U7°ti ^=¥vVK ^ y^^r^/K 4— p^/W^^/K 

3 — ^ ^/W^^VK 2 — * ^Vl^i/^K 1 — ^ ^W^^VK 3 , 3 — v 5 ^ 

2, 2—v^^vK^vK 1, 1— v^^VK^vK 1, 2-v^^vv 
1, 2, 1 -^fvK^/WS 

^^^/^ufct^^r^Jf 6 r t #s-e§\ 0il^(ic 1-4 ©T/i/^/^fc^ y 
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Jt|BAlPRtn c faA2«P© rc2-77MVyij (|&U Stfe£;ft5 5- 
1 0Mix^ nT/v^3£*;fct±fll&£*L5 5- 1 01^^ n 7;^=/Hi:- It 

[0017] 

15 [0018] 

_LfSC lP*5«ttJ«TfBC 2ffi<D rci-6 T/l-^Sj t LTfi, flrife 
20 jg^tt^^/t'STffcSo 

JbfBC lSMsitfTiBC 2Sf<D rc 1 -6 7;v^v'|j i: #<J;Lte\ ftu 

[0019] 

25 -LIED l»J;OTf2D 2i§|0 r/sp^yg^j t Ltlt M&f^ ituiiiOtcD 
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_bfBDil¥^ rci-6T;^ftIj £f± N Su^fZ) rci-6 7M/H 

tf\ 4— y^/w^^vi^^ 3 -y ^vi^^vi^^ 2 — y 
10 N 1 -y ^VW^^VI^:^ 3, 3 -v»y ^VK/^/i^^ 2, 

ASf-Or^ 1, 1 — ^vP^Vl^;*\ 1, 2— S^y^/V^Vl^;^ 1, 3-v 5 
y f/VT'f/l'fiv 2 , 3 - v?y J-As-ff-As?-^ 1 -^fvl^^vl^^fctt 2 

15 _bf2Dll¥^ rci-67^WM^Ij i LTfi, 0»J;tfif N itiDZli© & 

_hfBDi?fc9 rci-67;^;^^7^^Ij cb UTfis ttridico rci — 

^^-/k t — 7*f/^^7>f= /K ^yf/^^7^f ~ /K y^yf ;^^^7 
-f^/K 2 - ^ f /i/^f ;v^^7 ^ ^t^^f^^7^= /K 1-^^/1/ 

25 y ^/i^v^vw*/v:7-f =/k 3 — ^f-;w<yf/^-ft'7>f — /K 2 — y^vwo- 

=f-;V^;vy 4 1 — y f/WO'f;!/^^ 3 , 3 — v>y f-zV^^/V^ 
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jvy y — /K 2, 2 - v>y ^-)vy^;v^;v~7 y n/K 1 , 1 - v 5 ^ f-;V"ff-/v^A^ 
•7 4 — /K 1, 2-v>^W¥/^^7^=/K 1, 3-^^WW/V7 
y — /K 2 , 3 - v>y f-^f/>^;V7 y =/K 1 —3^*f-}V~? = }-}V7*}\>'~7 a 
tin 2 -xf;l/7f/V^/k7^ 5 ^EilXte^Ki^^Sr^f 3 r. 

JLfBDiS££> r^ey (C1-67W) ^ tT(4, 0»Jx.fr£ N itu*E 

10 _hf2DiS¥(D i"v> (ci-67;^) 75/Sj i utii, S>r3z£(D 

t><7> t><£>£r^f 5i:£flS"T?# N SSSfcfiS?.?* 7 N y^/i^n^/i^r 

$ y *fct4^^-/vT 5: y 3£t?*> t> > mzfrmztei?* ^^7 5 y S7?fe§ 0 

±JBD1S¥<£> rc2-77^W;^^75ylj Sffizfi© TC2- 

15 i?^-/l77*5y. iW^^7U x n-7c ^;^=^7^; % ^77° 
a tvi^/t'tf^A'T $ y , n-7f;^;v#^7 57, y7f-/^^^*^^7 
5 y N s -7 f f;v*;^^^7 t -y^*^*'-^7 5 y % ^i^^/^/P 
i$=.7VT 5 y N y y ^ yf-Asjj /v-^^/vt § y , 2 - y f^^f/^^^^^T 5 
y v ^^yf-^*^*^^7 5 y N 1 -if^p tr/^/i>ai?=/vT 5; y % 

20 ^;v*^*^^7 57, y^^y)Vti)V^=.)VT 5 7 N 4 -y ^vw<:/^vi';*7/i' 

^;i/7 5;, 3 — y f/^yf/^;^^7 5 y , 2— y ^/w^^a^/i^ 

^7 5 7, i-^f;Wyf;i/^;^^7 5/ s 3, S—^^f-jv^^/vtiA^ 
#^7 5 7, 2, 2-7^WW;^^7^A 1, 
/l/*;V#^7 5 7, 1, 2-v f ^W , f^^'^7?y, 1, 3-v>y^ 
25 fVf^-AslJ jvifr^fl'T 5 y N 2 , 3 — v>y J-jv-ff-tvft )\si$^flS7 57, 1 — 
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_h|BD 1 M<D rTf3H lP^bil^^^bSeifeS^bTV^Tt J;V^3 - 81 
5 S/^PT/^lj <£> r3-8l^n7/^Sj SS^tTFlBD 2S¥<£> T3 — 

-^vvi^-efe "9 N «t t) ^St-fiv^ n7n tVi^fctev-^ u ^^£~efe K> > ft 
10 _LfBDip(D rc2-77;>3= 3 r^/^;i'Sj iLT^ fM;t«\ mi3zi!(D 

h<Dt mm<D *><D&m?z> &mz.i-±* h * ^^/^m=-;v^tt.u^ b ^ 

JhfBD lffiM8.fct*T!BD 2t© r4-8M^rnilj iim M£fc£, mf^ 

15 t Fu7 7^m&x*fov ,mzmm\znT h9t kp 4 s^m-v 

_hfBDlS¥^ r5-iol^rP7y-/i/SSj t LTIt Mz-ft, Wl^(D% 
20 * fete tr y ^/HE-efc So 

_ti3D i m<o r 6 - i oi7 y — /^srsj £ ft. ^ite~ 1 o <o^#j^tt© 

SC^^fftU MX-ft* 7=^~/K l-^-^^/K -f^^/K 
_hfBD 1 l¥*5cttJ«TfBD 2&(D l"C 2 - 7 T/^^^/^— £ fi. 
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±.mr>lffi<D r6-10S7!J^i*/^;Hj tt±\ Wl^(D T6-10 

10 ) 7 5/ ^^^/^J r^y (Cl-67M^) *5 

^tFTIBD 2$£<£> r^/ (ci-67W) 7$y*/^=/i'lj <h UXfi, iiu 

JifBD 1I¥<D r^y (3-8ly^n7^^r;V) 7 5/ */^/Hj tbt 

20 f;u7 5 y^/i-^^/^^fctti/y nt^w^; y ^/^^^^ssr^tfs r. tifi 

_kf2Dlf¥<^ T^E-y (C2-777^3 ;3 rv / 7^ d r^) T $ y £ 
25 LTiis rc2-77^=idfi/7;l/^/Hj Lfc7 5[ y ^/l^^/l^f 5 

r^^fftU ^<£> rc 2 - 7 irf^ C 2 - 7 (DfEHT\ 
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31 f dp- 5 / #/v^~/K 7 h df fcVi^T 5: / ^/vai?i=. /i^ fcf* 

JtfBD 1 «t VTIBD 2 g£<£> Tv? (C 1 - 6 771^/10 75 / 
t U MxJi, v 5 / s f')VT 5 J jJA'tf—^ 7 f;nf/l^7 5 7 

757 /K ^7°^ tf/l^T 5 y #/UtfwK tVPT 5 y 

/k -Jzf^/vT 5 y ^/^xjwk y^f^r 5 y /k v 5 ( s 

) 7 5;*;^K (t-T/^vt') 75 7^/^/K ^f;Wyf;i/7 5 7 

15 (2— /■f-A'^J'A') 75/*/^/K v> (^^-^O-^yl^) 7 5/*/^=/K 

( 1 — ^f-jvfxi T 5 y #/U/JwK S^^v'A-T 5 y ^/i^—zK 7 

/l^y y^df-^/^x 5 y #/l^~/K y^df-ix/i^y 5 y (4 — y 

^/w^^/v) y 5 y v 5 ( 3 — y ^/w^yf-^) r 5 y #/i^~/k 

y 5 ( 2 - y ^vw<i^/vo r 5 y */wai?=/K ( 1 - 7 ^vw< v^/iy y 5 y # 

20 (3, 3 -v>y "f-jVff-jV) 7 5/ ^/^/K v 5 (2, 

fV-ff-AS) 7 5/ *M=;K v 5 (l, 1 — 7yf^7'f^) 7 5/ *;ni?=/K 
v 5 (1, 2 — ^7 J-iVff-As) 7 5/ ^/^K v 5 (1, 3 -^^^7'^) 

75;^m=/k (2, 3 -i^y^/^^-/^) 75/*;^;K (1-^ 
T-As-y^M 75 7 ^/t^-zt^Tttev 5 ( 2 -xf;i/yf^) T 5 y 

^-/K y f-suziL^/uT 5 y jfr/i^^/v^fctev^^v^T 5 y ^/^^Mtfc t> 
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10l^TP7!)^iJ £Ttt^£;fr7cX£Si*U ^rO r5-l0i^-fn 

4 y^Ty—zum, << ^ ^y—^m, v y ry—^m, rf7 y—si-m, y— 
7vn. -y^^f^m, t7^7y-/^s ttwry-^m, w^v^m, w 
v^yf, \f^v^m, hvr^^m, ^y-f^F-;^ 
io y— ^r/ y ^ais -r y^/ y ^ix y >i> *i-yv^m, 

i N ^^Vf7y^i, ^yy77^ ^yytt7iyi, -<^x^-^^ 
y— /v^s ^yXf7y-/U, ^yx'f7^7y-/v|, ^yX-Y^^/^i 

s 5 tf U i?^at N font 0 !) 5?^at N tf n n fc° y 5 i?>m, t° y R tf y 3: v 5 

y-fy-Ry ynm-^-h'o, rn-M*^; (5 - 1 01^7071) — /vat) 75;* 

/t^~/i/gi: LTtt, t°y v 5 ^- 2 — f >VT 5 / 7^/fwl-£-efe 5 0 

_h|5D im<D rCl-6 Ty^= 3 ^/^S-eei^$^XV^T'b £V^4 - f 1 

(7) r4 - 8l^70|*/^ /I'SJ ^JzlFTtBD 2%$CD T4- 

^, ^jg^f4t°a y v 1 ^- 1 — f /Kfc/l'Ti^/K Tif^ 0 >-- 1 — f /V#/t-*JwK 

7y*y- i — ^r/v^7 7ix#^/K tr^y i — 7^yj/v-^^/i^^7c{M7^/}N y 

25 <5 0 

_h|BD 1 f 5 — 1 Oi^r n T y — /^Kj t Ji. itii3zl!<Z) r 5 - 
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— /WSt^J © 5 tSSrfMt 5^©» 5 © I) ©^M L, MxJl 7^-/K 
7!);K t°ny /K ^U-y* y /K -f y^f-^ y /K y U /K ^7^7 y* D 

5 /k ^y^ryy/K ^y*yy/w byryy/K tf^yy/K 77f=;K ^ 

■So 

[0 0 2 0] 

JifBElP© r/Nn^r^Jf^-T-j £ bTfi, Will fu:ffi<D&0£I^BS<£> 
_hfEElS¥<£> rci-67/^^ij i LTIi s HU^i© t> <D i: |W|^ 

©tsoSr^f sri^t, 0ii^«c i - 4<D^<D7?fci5 N #^M^f^y 

_hfHEl^CD rci-67;Vdr;Hj £ LTte s MxJ3\ m&(D i> <D b mWk<D 
[0 0 2 1] 

if^rt as -c t s #m. ti y y * * fi±»Jf^ T* fc 5 o 
20 _hfBFli¥<£> t UTii, MxJi\ ittf3zli£>t>o bmm 

[0 0 2 2] 

JnlBG 1 ip<Z) r3-8l^a7M/Hj tLTii, Mill tfa&O © i: 
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[0 0 2 3] 

_h|BHl^(D rc2-7 7;V3^v/7;^lj i LTIi, 0i|xf3\ ftrii&<£>& 
io ±flBHii$<£> (Cl-67/^) T5: y ^/^tf^/v-Kj t LTtt, 

JifBH 1 ffi<D Tv? (C 1 - 6 T/t-^/l-) T^J #/t^=/l^j t Ltii, ifff^ 
15 n.i^=^f-^T 5 y t) N ^-^figl-fi^y f/W7 5 /^7;^^;H 

JrlSHlfpO rc 2 — 7 7/V3^^^;^*=/l'lj t ttlt Mttf, jtfixi5<D 

20 _h!2Hl!£<£> rC2-7i/7 77;^ij i: f± N 7 Stf**^ UfcffraiO 

TC 1 - 6 T/l-^/^J -efcS - i: SrjgBfeU #iJ^tt\ y 9vK ^9vK n-^n 
tVK -fy/ntVK n— :/^vK s — :/^vK t — T'^/K 

;K..^f y^yf 2— ^J-tV-ff-fV^ -t^^^-^/K 1 -xf tVK ^-^r 

vvk y^=^ix/K 4 - y gvw^fvK 3 — y ^vw<^^vk 2 - y ^vw^ 
25 5vk 1 -y ^/w^^vk 3, 3 -v>y ^/^^-/k 2, 2-v J y^-/Ky^vK 
i, 1 -v*y f-tvff-7v^ i, 2--^y 1, 3 -v>y ^vi^^vk 2 
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, 3 - ^vv:/5vK 1 —^■ s f-;V"f s f-jv% fete 2 —^^;vzff-/^<D X 5 
[0 0 2 4] 
[0 0 2 5] 

*^ w &ft^©ii±4f 5iT©«tt*, ^mm^&^<yt^m 
<Dmmz.mfet£thz>-&(Dx*i-±ts:<, ^■rti^~^(Dm^x^m^-mx^^\ & 

^tKW^^-b §Mo ^K^Ste^ (1) *5iO« (10 0) 

„ ^rt-eafefk Mtc, jptK^> &^©ftsit&gttT^w©fl^4& (1) *s 

W(100) Sr^fife-f (v^b^-S^n K^s>^) fc^SSWte&^&ftS 

o 

.[0 0 2 6] 

fc^£ft5%<pT*fcfttf^c|^&fti\ &$&ttU ^HWHC 
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m.^ =t^?m&s -?^^mM. -^w^it^ m^m^, p^wm., * 

LVvptJi: LTtt. i~ h V U V ^^^©7 

10 NT, N ' — ^y^wxf l/y$?7$ >^&if# s fc&-f btb^o 

^'I4T5: /Safi©fff LW#|£ LT[4> fllx-fif, T^^^=¥^^7cfi^Vl-^ 

[0 0 2 7] 
[0 0 2 8] 

(2) R 1 0tfS"F13A 2i¥/&>k^£;ft5ei&g&Wb"C^T 1 fe £V^5 - 1 

2 0 7kfP#5 

< A 2|¥> 

5-1 0l^n7/^^li-il^iot7t°a^^i:§lA t 

25 PS£)o 

[0 0 2 9] 
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(3) R10d*2k&& 7i=^ Cl-67/^;H^ C1-6ap7 

^^l^£-eg$ILTV^<b £V^5 - 1 0 ftv^ nT/^/^S^fc^Klt* 
s -7 ci-6^n7;^;H N 1, 

^Sm^tbS 5-1 0li/^n7/^=/Hi-it*ot^t"P^4D5 
[0 0 3 0] 

(4) R 1 0^\ is 9 P^^i//H^ 4 - t —-^T-Asis? v^^is/U^ 4 
, 4 — i/^ =f-;V-y? P^^r^S, 4, 4 — v^^Vl'V'^ P^drS/zkl, 3, 3 

, 5, 5 - f f 7 ^ f /V^^ n^V/VS, 3, 5 — f-/\s%/? n-^drv'y^ 

„ 4 — 7x^y^ v-zl^Sx 4 - F!J 7/^0 ^ f /I'V'^ 

4 — n— T'f^v'^ n^^v'/l^. ^^n^yf/l/S, 3, 3, 4, 4-^h^ 
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(4-D rio^ n^df.^/^s-t?*>« N -fb-^'fe*fett- J E-©4ttS)«v^ 

(4-2) R10^\ 4 - t — T/^VV— n^^ItfeS^ {^#5^ 

fc ©it & 5 v n ti-t <£7Kf P'feo 

(4—3) R10i5\ 4, 4— ifff-tVi/? a^dp-^l^K^fcSx ft;iH*3c 
fc ft -=e ©^ *> £ V n te^rfl £> © 7kf04&o 

10 (4-4) R10^\ 4, 4 —V^^Asis? n^dr^/^£-t?fcS N 

(4-5) R 10^ 3, 3, 5, 5-T f7^f /^n^^Sffe 
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5, it^mizt~fe^<Di&ihz>\^Jtfih(D7km , %d 0 

(4—6) rio^\ 3, 5—&*'?-n'%'#uf^3t-z/jv&T**)Z>^ ft-£i£i3= 

(4—7) RIO^ 4 — 7^~>V*/>? u^*ciy/umX°&%^ {k&tiotZltfi 
(4—8) R10^ N 4- MJ7/^n^^;^^n^v'^l-e$)5, ft 
(4—9) R10^ N 4 — n— n^dp-^ywSt?*)^^ ft-^^fc 

(4—io) rio^ u^n^^/umx^^sit^-^o^tin^cDm.^^ 

(4—11) Rl 0^ 3, 3, 4, 4-fb7^fWn^f/I'I"e 

(4—i2) Rioi5\ ^n^^s-e&s, ft^&^fcte-e^fcs 

(4—13) R10^\ ^n^f/Ht*)5^ ftl^*fc{i-?:c£>i£&>3 
(4—14) RlOiS, S 



(4—15) . Rl it 
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(4-16) RIO^, ^ 




5 -T?mt>£thZ>&~TS&&, {b-^4^^fcfi^:(7^fc2)V^^^tLb^7XfP%o 

(4-17) RIO^ ^ 




(4-18) Rl 0/5\ S; 



10 




(4-19) RIO^ S 
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(4-20) RIO^ S 




(4-21) RIO^ S 



10 




(4-22) RIO^S 




(4-23) R10/J5, S 
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10 




(4-24) RlOiJ, S 




(4-25) R10/5\ it 




(4-2 6) R10^ s S 




[0 0 3 1 ] 
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(5) R20 N R21, R2 2*5itJ t R2 3^ — 3=fci3Sft o 

pi, r$/^ (ci-er^) 75;i s cci-67;^) 

7^;S, JiIBB ll¥^b«£^6Bt«^LTV^<b J^C 1 -6 7M 
5 JtlSB li^b^^&frSg&KSr^LTV^t J^C 1 - 6 7^3^ 

[0 0 3 2 ] 

10 (6) R 2 (K R 2 1 N R2 2^iO*R2 3^ R— Icfcte^fto T, 7K* 

^jftStt^KSr^fifLTV^-Cfc J^c 1 - 6 7;^;H, _LIBB lPtf>b5tiR£ 
tbSg^S^^ LTV^T^ £V^C 1-6 7^3^^ _hlBC 
15 5gi&££r#bTV^^ £V^4 - 8M^rnfS OfS-U 4 - 8 M^7" ^ ^ 

< C 2|f> 

20 C 1 - 6 7^3drv'l^ 1 tt)fC 1 - 6 7/^/Ho 

[0 0 3 3 ] 

(7) R2 0 N R21 N R2 2*3«fO«R 2 3 tfS % [^-ffcft^ot, tK* 

7 5/ Is ^W^/S, yf^I, xhdri/I, ±|BC2^ 

25 ^ejj^^^SiSi&g&^rLTV^fc J;v^/^P /vSs -LIBC 2I¥ 

^W^SW^IE^L-CV^^ J;V^t: 0 -<y v>V- l --f/M, JifBC 2f¥ 
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-i-j/vm, try v-is- 2 -^/^s*/b(it; o u s^- 3 — -f/i-s-efc^ fb-a* 

^fcte^<^fo5VM:£^;frb^7Mn#3o 
[0 0 3 4] 

(8) R20.R21.R2 2 3o £tJ«R 23©5t), 4>&< £ t> 2o^ 7 J(| 

% 7tf;H N ^//WUS, ^yx^T^/l, ^^W5/S, 
^^-/^ * h^S. ^b^rv-K, JifBC 2^/6^b»$tb5Km»?:^rb-C 
v^r^ iv^/^y > — _hf3C 2f$a>b3g4R£ft5flMjU££:}!"LT 

^ttiV^ 0 nyi?> — 1— -f/u-Ss T^^v'V- 1 --f t°];v ? V-2 — 
[0 0 3 5] 

(9) R20, R21, R 2 23oJ;U«R 2 3<£>5*>. 3 O^TkiftJ^T-Xfe 9 

\ tK^j^t-. 7>;»jg^ ^r;l, ^w^yi, 

^b^^m, TIBC 3^/a^^iR^t^^«mS^^bTV^T^ J;v^y^*y 
^-4--r/^£. TIBc 3S¥^fell*R£^3«^£^WbTv^ k £v^°^y v> 

< c 3m> 

(9-1) R20 s R21 N R2 2*5£U«R 23©?^ 4>ft< t t> 3 otfS 
(9-2) R2 0 N R21 N R2 2feit) ? R2 3©Hs < t ^ 3 
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(9-3) R 2 0 N R21, R2 2 & «fct*R 2 3©5t»; '>t£ < t 3o^ 

(9-4) R 2 0, R 2 1 N R2 2*3<fU ? R 23©9^ 4>ft< i: 3o^ 
■^^bOTkfP^o 

(9-5) R2CK R21 N R2 2*5 £XFR 2 3 CD 5 'Pt£< t h 3 0^ 

(9 — 6) R 2 0. R21 N R2 2 *5 «fcT*R 23©?^ fc 3o^ 
15 fp^ 0 

(9 — 7) R 2 0 , R 2 1 N R2 2*3«tt)«R 2 3 <D 5 < th 3o^ 

TK^jDIH^fe <9 > oj5S n TIBC 3^^b^tR$tL^«mKtr^rb-CV^T 

20 (9-8) R20,R21 S R2 2*3«fct*R 2 3 <D 5 ^ft < £ % 3o^ 

TK^m-^^fcfx Set)©— o2* N T1EC 3^b3gtR$^sem£Sr^bTV^ 

(9-9) R20 N R21 N R 2 2 *5 cttFR 2 3^-f--<-C7K^M^-efc5. 
25 ^fe^fcf«cr)4i:fo^V^«^•ttbc7)7KfP#^o 
[0 0 3 6] 
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(10) R3 0, R 3 1*5 <fc"U*R 3 2tf* N IrI— ^fcfiSfcoT* TK^IM^^ 
fcfiCl-67M/H^t^ £>5VM£ N R 3.0*5 <fct*R 3 1 tfS— Itfc&o 
tt^yl (S=OS) R 3 2 ^Tkil^f fcfiC 1 - 6 T^^r/H-e 

5 [0037] 

(11) R3 0 N R3 1*5cfc0R3 2^ |-*fc}Wiot, tKI&BC^* 

fcfi^^/^Sr^i-/0\ &5v^« s r 3 o*5«tt>*R 3 i a*— if^omys 

10 [0 0 3 8] 

(12) R3 0, R3 l*5it;R3 2^f^-C7kiM^tfe5> ft^#)^7c 

[0 0 3 9] 

(13) R4 0^±|BD 1 i^b^tR^SEi&K^L-CV^Tti J^C 1 
15 -6 7;V«> -hIBE l8Pa*b3S^£;ft5fi*&£&^LTV^Tfc«fcl^3-8.R 

i/^nT^^l, C2-7 7;^^l^ C 2 - 7 T/^^f ^/^S^ fcttC 2 - 

[0 0 4 0] 

(14) R4 0/^TlBD 2 ^# a fe3g^£;ft5fimK^bTV>-C<b<J^C 1 
20 -6 7^;HT*fc5^ ^^%^7t^^(Z?^:fcav^fi^:ll,b(7)7KfP^o 

<D 2I¥> 

7«S, ^ny^Jg-^ N S/7;is ci-67^=i^S, 3-8I^p7 
;k^;H, 4-8M^rn|£, ^/ (C1-67M/V) T 5; 7 
„ v 5 (Cl-67;^) 7^7*/^= /v-Ss C2-77;>^^-/vS 
25 N 5l^rn7y^tt 4 — 8 m^"r n ^7^/^-/^*5 £Xf7 ^ — /I'Xo 

[0 04 1] 
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(15) R4 0^n-yntVH, n-^^vi/g, n °>-fvl/^ V~f 

? n-7°n \i a ;Vy>.^-;vm^tMy u b^fc K n t° 7 y - 4 - - f f/HT fe 5 , it 
&m * fc (DM 3 V n \tt b <D7kf P^)o 
5 (15-1) R4 O^n-^P tV^^fe^, fc^^rOl^fc 5 VM« 

tb b <^7K?P#)c 

(1 5-2) R4 0^n-^St*§, fl^^f: fc{«<D^fc § Wt^fl 
(15-3) R4 0^ n -^yf;Htfc5, ^^*7tt«^>4tfeS V^fi-t 

10 tiboyk^n^Oo 

(15-4) R4 0^y^;Htfc5^ ik&m^t^^(DmibZ>\^Jtfh 

15 (15-6) R4 O^M h^i/^^/^-efe^). '^b^*fc^«cD^:fe§V^fi 

(15-7) R4 0^if^xf;HT"fe5s fcfi^GDi&fc 5 VM* 

(15-8) R 4 O n 7°n ^;H-efe5. ^#33; fcte^rOJ&fc 

2 0 SV^i^rtbfeCQzKfP^o 

(15-9) R4 0/5^ b7t Kot°7y-4-<;Mf/HT;-$)5, {b^^J 
* fc tt^<Di& 3 V > fi-^ 3a ©7Xf P^ 0 
1004 2] 

(16) n^U(7)6f-efc5 s ^t:^*7bfi J e■<D^tfc5v^{«^^e>07Kfp^fe 

25 

[0 04 3] 
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(17) Xl^ig^-e|,5^ it&^%TM^(DMlb%\<^±^*L^(Dj&fa 

m (fcfcu & (i) T*m&tiz>fc&mz.mz>) 0 

[0 0 4 4] 

RIOirbTJiffl (2) ~ (4) (4-1) ~ (4-2 6) ^HiK U 

R 2 0, R 2 1, R2 2*5«tt^R 23i LTJLfE (5) ~ (9) fcfcte (9-1 

) ~ (9-9) &mtRi^ 

R 3 0, R 3 l*J«trJ«R 3 2 t bT_hfB (10) ~ (12) £r51iRU 
R4 0 £ LT_hfe (14) ~ (15) £fcte (15-1) ~ (15-9) £r5gtR 
U 

ni:bT_hfa (16) «U 
XU LT JifB (17) £r«t U 

[0 0 4 5] 

1 -[2 — (4, 4 — v 5 ^^/^^^ C2^dp->-/ix) — 5 — ^ fdf-v,^- c - 7 ^]_ 4 _^ i/ 
1-7^^-4- [2- (4 — t —-fsf-jV*/? o^df-f— i -^^./ix) -4- (4 
1 - ;V- A- [2- (3, 3, 5, 5 I- 7 ^ ^/V^f u^^iy/U) — 

1- ^^oypt>^^-4- [2- (3, 3, 5, 5-7" h7^f;Wn^ 

2- {4- [2- (4 - t — ZfT/^f a^drvV^) ~7^z=-;V~\ t^^^^-x- 
■Y/W — N— =^J-;VT^ YT ^ K N 
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v^ — 4 — (4 — t — T'J'A'i/Jr n^^r is As) — 3 — (4-^f^^7v ? y-l 

(4 - t — v'f'A'^'jr xx^-e^%/;v) — 3- (4-^tVyv;y 
- l — ^O'y*^ h U 

1 — y*^-jV— 4 — [ 2 - (4 - t —-ff-nsi/P u^^-y/V) y^^/V] \f^<y i?y\ 
1- {4— [2— (4, 4— -Jt^tV-yy n^^->vV) /V] ^7^-1 

y*yy—2-$-y^ 
4- [3— (4— t —T'f-A'Ut? n^^r-f-— 1 — ^c^/P) —4— 
7^-1-^) ^^^/u] U 

1- [2— (4— t —"ff-Asi/tr u^^--y/U) y^=-;V\ —4— (2—^ h^v^ 

1 - [2— (4- t -y**f-}V-yy u^^-f- — 1 — oc—^) -4- (4—^ h^rv't: 0 

1- (T b 7 t Kp t°7 4 --f ^V) -4— [2— (3, 3, 5, 5 — 7" 
b y f-Asiyy a-^^rf-— l -x= /u) ^^^/p] t^^v^ 

4- [4- (4-7*ptVWt°^7v ? ^-l r -3- (3, 3, 5, 5 — T h 

y^ f-tVi/? a^^rf-— l — 3^=-;v) y? ^=^;v~] ^jvifr ]) >\ 

1- {4 — [2— (4, 4 —7xf n^^rf - 1 -i^V) — 4 — ^/WtJn JJ 

^— 4 — ^;i,7x=^] fc^yv^-l — f/W y*&ls— 2— 

1 -/o fcf/W— 4 — [ 2 — (3, 3, 5, 5-7 f7^f/^P^^) 

l-^7k-4- [4- (4-* h^i^tf^y v^- 1 -2- (3, 3, 

5, 5-f h7^W^o^V;v) tf^^v^ 

1 —y**f-;V— 4- [2- (3, 5 -v 5 ^ =f-;vyy vt^^-y/u) y=c~/U] t"^^ 
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1- [2- (4, 4— 9 n^^-iy/u) 7x=;i-] —4— (rh7tK 

4- [4- (4-^^^7^-l-^^) -3- (3, 3, 5, 5 —T h 
7 * a^-^i^-— l — =c=.;v) 7 zz-=-;v\ D y N 

5 4- [4- 1 fAO -3- (3, 3, 5, 5 h 

1- [4- (4 — h^rv-fc^y S?^— 1 — ^fA-) -2- (3, 3, 5, 5 — ^ 
h 7^"f-^>7 p^^v^A) 7 ^~;V\ -4-7°Pt°/l/t°^7v f ^ 
1/7,- A- [4- (4-/f^t^7V ! y-l-^^) -3- (4, 4— v 5 ^^ 
10 A-v';? n — ^vvi/) 7x^] —2, 6 — x??- ^A^e-A^fr U >\ 

4- {4- (4 -^>^-Afc°^^ v^ — 1 — -fA-) -3-^t°a [2. 5] ^ 
^ — 6 —4;V7^~ M ^Aojsj;>\ 

1- 13-7/Ujrn— 2- (3, 3, 5, 5 — *r h7^f/W n^drih — 1 - 
^-/l/) ;7^^A] -4-7°nt>tV7i;y^ 
15 1 — nr/n \£;V^f-jV—A — [2— (3, 3, 5, 5-fh7^f^o 

^-3^A) ^cn—A-] -1, 2, 3, 6-rh7t Kpt°p^y, 

1 — r/^A— 4 - {2- (3, 3, 4, 4-f^7^f/^n^7f;k) 

1 — 7^1^— 4 - [2- (4, 4 -v 5 ^ ^f-jVls? u^^-iy/U) —A— (A—^-h 

20 3^n^<y v 5 ;/- i — -fA) tr^^s?^ 

1—^^-/1^-4- [2- (3, 3, 5, 5 — 7- f7^f/W n^^f-- 1 — 

1 -^7 U7°& \f)V^=5-;v- A — [2- (3, 3, 5, 5 -"r V 7 * n 
^aeiJ— 1 -j^a) fc°^7v ? ^ N 
25 l-{4— [2- (3, 3, 5, 5 — T h7^fW 1 -j^A) 

!7:^A] t°^7^>--l f/V} is— 2—*ls^ 
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1 - (2-^ Y^-y^/V) -4- [2- (3 , 3, 5, 5 — T h7^^/^->7 
p^^f- — i 7^z=-jv\ tV^^y^ 

1— {4— [2— (3, 3, 5, 5-r fy^f^^n^^) 37^^/1-] 
tf^^v 5 ^- l --f/W -f$is— 

5 1 — (2 -p< h^v'^TVV) — 4- [2- (3 , 3, 5, 5-^b^^^7l->^ 

4- [4- (4-7'f/VtV7i;y-l-^;k) —5- (4, 4 — v^^/W^ 
1 —-f=f-;V— 4 - (2-^tTa [4. 5] f*-8— f/t-7x^;l/) fcN-^v 5 ^ 

10 

1— [2— (4, 4— =f-JV*/7 n^-dpf-- 1 — rc^/V) :7^c~/l7] -4-^fy 

1 — xi~7u fcVl'T^/V— 4 — [2- (4, 4 — v^^A-v';? n^^^) — 
4- (4-^ h^v-t°^y v 5 ^- 1 — f/lO 7=^=^ ;v\ tV^^?^ 
15 4— [3- (4, -4- (4 — fy^tVy 

{4- [2- (3, 3, 5, 5 — r h^^/l^i^ n^^vvl/) 7 ;=./!/] tv< 
ryy-l-'f/H Tirh— MJ/K 

1— (2 b^ri/zn^i/) -4- [2- (3, 3, 5, 5-f 
20 a^^v^/l/) r7^~/k] fcr^7^V N 

(R) — 1 — ^^/U— 4 — [2- (4, 4-^xf;l/^n^$/A') — 4— ( 

1— [4_^^- /t /_2- (3, 3, 5, 5 ~=T \- Jt^-jV*/? n-^3f iVJV) 7^ 
~jV] -4-?>u tVVf^^^V, 
25 1— [4 — t< b.^v^- 2 - (3, 3, 5, 5 - r h 7^ f ;^7y n^^) 7 

31=/^] -4- (rF7tKnt°7y-4-^;^f^) t^^v^ 
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1 - 7*^/V— 4 — [2- (3, 3, 5, 5 — T h 7^ ^v'^ u^^cis/U) Z7 ^ 

[2- (3, 3, 4, 4-t" b7^f/^ n-<^- 1 

-J^^/k) tf^V^s *3cfO« 

1- [2- (4 —Z/f uy°v \?>V^^-)U\£^-yl/— l — { ;U) ~7 =^=.;V\ —3 
,3, 5, 5-7 1 f7^f-/Wo^fy^ 



[0 0 4 6] 

< 1 0 1 > — 



R 2 0, R21, R2 2*3«fcTJ ? R 2 3 HO— ^fcfi^^oT, 7KStIiCT\ tK^ 
^o^>g^ ^7VS, (Cl-67;^) T 

^LTV^T% £V^C 1 - 6T/^3V1^ T"fBB 1 ' ^feW^^eiM^ L 

VNT^ctV^4-8M^t 2 ^S*fc«TfBC 1 'P^b@4R$^Se^SSrWUT 
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R 3 0, R3 l*3«fct*R 3 2^ H-4fcfi^ot N TklW^ 7Kg£K, 
tf^m^, v^7;l, *^/P>i/^Ss C 1 - 6 7Vt"Sf/W2£ N C 1 - 6 TVl'S dp-^ 

5 R 3 0 N R 3 1 tfcfiR 3 2©V^f ^^O^-jlC^oT^ t^VS O 

R4 Ott, TIED 1 ' 3^d^e>3^$tLSK*KSr^rU'rv^ 1 l>«tV^C 1 - 1 or 
/V^r/l/^^fcfi 3 - 81^ n T JV^r jv^&tf U 

10 xiit a;cHitfc(j:S»w 0 ) ^^tbs-fb^^^tt^e^itfos 

<A1'H> ^VJDR^ C 1 - 6 T/^StJit^C 2 - 7 7;^vyl 

tr n c s «^ k ps s ) s 

15 <B1' i> '^vff^Wfr^ 

<C1' m> An/ryjg^ C 1 - 6 7;V^/H^ itFC 1-67 

<Dl'i> ^n^>H^ ^7/Is 3 — 

8ft^n7M/^ 4-8M^roil, 5-1 OM^tp7!)^S1, C 
2 0 2- 7 T/l^A^/^/Jw^x (C 1 - 6 T/^/lO 757 7l^ N 

(ci-67;v^) 75 7*;^=;H, 4 - 8 M^r a i 
5 — 1 Ol^r n 7* y — /V^7>/W/]?— /l^So 

< 1 0 2> R 1 0^TiBA2'^b^^tLS®mS^rWbTV^T% j;V^^^7 

25 < 1 o i >^|B«<D-ft:-^^*f-f«o^fe5v^f*^tibc>7K 
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<A2' m> c l - 6 7;v^S*5J:t;c 2 - 7 OffiU fi^$ 

tL%i/?v^3c is sum * tc n v- ^ n t-i^^ot^t°n It ^ tf> ^ 

<10 3> R10^Cl-67/^£ 1, 2— Mi^f-l^yS 

<104> RIO^ v-^ n-^vvt^ 4 — ( t —"f^/V) D^^^I 
N 4, 4-i^^/W/^n^= 3 r>'/l^ 4, 4 - it^^/Vls? n^^^I, 3, 
3, 5, 5 - T h 7 ^ f /l^v^^ o^^v'/vi, 5^ 



15 




sf40~3©»f!ftt2)„) T^^5lt'fc5, < 1 0 1 >tl3 

<105> R20.R21 N R2 2*3«tt)?R 2 3 7J^ ffclH^oT, zk* 
jjH^ /nd'^^JJSC^ ^7 71, 7 5/1, ^7 (C l-67/W) 7 5/1, 
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5?(Cl-6W;i/) r^/S, 7 5'S^'eS^|UTV^T^)J:V^Cl-6r;^ 
P^b^SftSil&K&WLTVvrtj «fcv>4 — 8l^fniSt^5 s < 1 0 1 

> i< i o 4 >tfa*^©^^#I^fc«•^(D^:fe^v^^^:ttb(^7Kfo#Io 

5 . <C2' S¥> C 1 - 6 7^3*^X33 itfC 1-6 

< 1 0 6 > R2 0. R21.R2 23oJ;t5R 2 3 * l/fcHtSfcoT, 7K* 

v^^/i^^y y^^^fiTtac 2'#^^«$^^«^:K^^bTv^Tt> c tv^t o ^ 

10 y S?/S"C8>3n < 1 0 1 >75M< 10 4 >jz:iB^<^'fb^^^^:fi J &<^^fo5V>« 

<C2' P> C 1 - 6 7^=> ^yl^it^C 1 - 6 7^^I„ 
<107> R20, R21, R2 2 33 «tt>*R 2 3©9^ £ & 3o« 

15 T?fc5s < 1 0 1 >75M< 1 0 4 >^|Btt^^*>^/tfi j eoii[ift>SV>W:- : e^Lb<C) 
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(1A) tt, ±|B^J: <9#bHS^m^^b«i-5^ 

£fc N #btbfcft;^ (ia) (7)R l o^sms^b-cv^T^.J^s- i o 

R 1 0 ^^©ftS^f bTV^t i 5 - 1 0l^^nW/HT'fe5 
i^mm(Oi^m (1A) «r#5;i 
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[0 0 5 5] 

(Gifc) 




(1A) 



cm*. Tfi&mmm*. mmmvft&T. m.&<d&&t. mm^w^T^t^ 

(8) do) tWU #btb«fli^4feoD^SIS 

SrBfami^^-t-S-^t-i *»MO^« (1A) (_hfE5£ (1) fc*5tt 

±fa^^r — i^(31*3V^T, RIO, R2 0. R21, R2 2, R2 3 N R3 0 N 
R3 1 s R'3 2, R4'0*5«fct) ? nftbtW:R 1 0 a N R 2 0 a N R2 1a N R2 
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2a, R2 3a N R30a N R 3 1 a N R 3 2 a *3 £t£R 4 0 a fitfftfc© <D t 
mMm-CfoZo £fc> MlalK-B (OH) j^^WltfcS. 

-^f/i/t'n!) KV©J:^£rOm ^nn^ ^pp/^^ 1, 2 

(in, (i )s ^/^p * z^^^-fc^^M (i i ) , ^-f y^f^ 
— b (in &£*£r^f £;&s-cg\ ra^f*. ftii (id T?fc5„ 

-i^Tift'^^a [5. 4. 0] ^r^- 7-xy^if©fWSSW5 
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Rj&Hsrar*. mmmu, mm, mm, Rj&mMiz mm, mm. 

5 &&m<D{k&wo (ia) f± N _biE^ct i9#b^ssjc&«i^^e>^-rs^ife 

fcit) mil* filt^-r 5:i)Ptt5. 

*yt N #&tLfcfL^ (ia) or 1 oflse&aesr^ru-ci^rts £^5 - 1 0 

„ R 1 0 ^^©t^llrf bTV^-C t> iV^ 5 - 1 Ol^nr/^lT^S 

io #:3&w<Dfc&vo (ia) ^#5iim5„ 
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[0 0 5 6] 

(Hife) 




(1A) 

(id (12) t^Rm^s &btizfc&m<Dwm&&wr&\z£y)& 

itsriia^ *&W<D4k&m (ia) Chiasm (i) i^tt^xiMil 

JLIB^^r— A^*5V^T> RIO. R2 0, R2 1 s R22, R23. R30 N 
R31, R32, R40. n *3 J^tTW 1 btM-R 1 0 a % R2 0a, R21a 



77 



WO 2005/063705 



PCT/JP2004/019795 



s R2 2a N R2 3a N R30a, R 3 1 a , R 3 2 a *3 £ XfiR 4 0 a f*ltfftfc<D 
t -y*p / ^y7 5/W3-/K ^xfi/y^!J3-;K y" y ir y y 

^ari^7?^/vy vgtb y 7^ Kn n— ^^wtfa y Kyoi5ft7? vm^mf 

y^y— /K 1, 2-v 5 ^nn^>'i=f>\ b/i^^ 3f 
y N ..DBU, dab cooi 5 ^Klit U< U mmi-hV 
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7?^ 1 o oB^ra-efcSo 

#btL7c^^ (1A) ©RlO^f^Mf tTV^Tt>J:V^5-10 

if%gm<o\Y&m (ia) *#5rtra5, 

15 mj^^Anw^xmM-i-^^t-h-c^^a 
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^Ts fe&to (13) \^^m±mmm (14) %t^^^mnm (14) * 

SJfEbT (Suzuki SJS&*fci* Stilled), # b^5^1^^f#®K^S^ «t 

^its^iti^ fcmwvik&m (ia) (_ht25£ (1) mssttsxiasg 

mm^<Di^m) &m?ti-%jjfe-?fo%ti\ fesvsa, (190) ^_tiE 

^I^^^SrtfoT. *&m<D4k&Vo (10 0) SrSSafi-rS^fe-CfeSo 

_LfB;*3— -MdjSV^T, R10 N R20 s R21, R22, R23 N R30, 
R3 1, R32, R40, nfcitflVl a^bWCR 2 0 a, R2 1a N R2 2 
a, R2 3a, R30a N R3 1a, R 3 2 a *3 J: t> s R 4 0 a tefui!i<^ t <D t W\ 
mm-V-fo^o RlObH, fttl^f L-CV^Tt) iV^ 5-10 lv-^ p 7/^^ 

/t^£r^u -^(DW^^n, 4%mtsnx^^xh «fcv\ rioo rg&s&^u-c 

^fc. Mlbi^B (OE 10c ) z m^fcn^Sn (E 10b ) a^^i" (5^ 
„ E 10c {4Cl-67;^/Htt(42o^-||^^ot, ^f-;Hl:«$^ 
-CV^X%J:V^C2 — 3 T/^^l/^SSr^b. E 10b fiC 1 — 6 T/^/^S^r^i" 

)o 

Ml b m «t <9 ^fe^ rt^So 
< Suzuki jJ-yyV >?BU&> 

yfm'mmi^p, s^wj* (o) mm.^tET, m©#st^ «&&n 

13) kik&m (14) fc&SJSU #kftSfc^<^ft«££MSfc:.fc»3l&* 

ts-ita^ ^m<oi\^m (ia) (jitast (D tfcit5xi^i» 
<Dik&m) ^Miti-s^fe-cfes^ &>5vm£. (190) ^_lie^Iki# 

©^^tfo-c, Jf.mW(Oik^m (ioo) SrM^i-^^T^^o 
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— y^/n^ny Kyo,t5*7 5 KS> h/i^>\ -o-if^; * 
yr^^7;>3-/K v 5 ^^ wy*y = — /k ^-^y — /k 

^s^s^^a (o) mmti^xfi, sw^m^^^^, 
TiB^-r^^^^A (o) mmifcttez&m^^itv^Pf&x-tFT 

jj>77^ y) 7iPt7^nn^7^')A, ^nnty ( hV - o - h V >V 
TjN^yy ly) /^v 5 ^, i^ynnty (MJ7y7n^/^7^fy) ^ 
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b y ^^^/l/7jN^7-f >\ 1!) (4— ^^Vl^ 

1' — tf ^, (^7x^7lN^7^y) ^7^cD-fe^ N v 5 - t —'f'f-fl'&^fc— «7^ 

# y y h y ^m-fe^^^> B.m^> v rn.rn.~r b v vj» 
, mm^m^iy^^, m.m*.m*> v ^7K*-t- b y b y 

, TKBfefb^y^^. TK^b^y^A, ^^y^^y^A, 7 yfc-fe «t 

R7;i,a^v' K«> 1^-7" b y ©1^# U !7^£>£ 5 t£T V &mM<D& 

tfttfy^A^ n-my^-^. ^ff7^w 

7!73g 10 0 B#R9-?fc 19 N 0 . 5 7bm 4 8 B#IHn?fc5„ ^&£r^i4fl 

?fe*5 N JtlB^ife^M^i-S^ifci: LTte. S. P. Stanforth <£> Tetrahedron 
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(1998), 54, 263. jo=kTX N. Miyaura, A. Suzuki (D Chera. Rev. (1995), 95, 2457 
<Stille JjyzfV ^?R1&> 

*m%, ^m&mm*, (o) «<d#^et, ^»^#^T^fc 

(14) b&Rjfcis, mhtizfc&®(o&m&&mMfr£Y)&3zirzz.kfc£y 

N *mW(Dfc&m (1A) (Jbta^ (1) tfclt5Xl^I»©ft^) SrSSl 
3ti-S^fe-e*>5dN ffc<£4* (19 0) l£jhfB£lRl«<0RJS£:fToT 

N &3&m<D4k&M (ioo) *8a3ti-«^-fe^*>ac 

©J;5^-r /US fc § V ^ f± r. *l b <D *g£*£»J 3 ~ £ 3^ T* £ N jg ^ 

-K/B^frS'^s?*.* (o) ili LTii, IM^^rt^t, 
m^i-±, r f7^ ( b 17 7*^/^^7-f >-) ^7^7^ bP^ (i^O^ 

yfyrtfy) zl^^s^^n tr* (^^^-^y-T^r-fe bis) ^7^7^ 
25 ia^^i-#3TOifc^i©jlia^^*t-±^^^*^^ , t'S^7^^A (o) 
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Wh, J* (o) W^S^y^^^i: Utfi, Bftoft 

^fcHEJEttftV^ JILfW^te, ^7^^, 1, 1' -tr* 

S) 7xP-feyv ! ^nD^7^!)^^ i>7 n p ^ ( hV — o — bP A* 

at?* ( MJ *->^ T3^-^v-/V7iN^7-f >0 /-^v^Aftif^fc!^ gBffi^PirU 

v^t>©■C*)i^r^«P^^lm3tW:'&V^*Ss *#:ft^^> b V 7 ^-tvifr^-? ^ v s b y 
- t -^vwfr* ^-f ^> (4 tJn^^^^s 2- (v 5 - 

fy^7P^^7^^ M)-2-7!)M^7^y s 1, 1 
' -If* (v^^^/l^*:^ 7) 7xnty, v^-t-7W7^^f 
h77;vtnt*v- K b 1 ; 7 ^—/wr/W^ft if £r#if 3 - £ 3 0 

ir>"7A s 7^*y^ ^fty^^^s n-my^-^ ^tfy^^ ? 

b 7 v^^T ? a % 3 *7ftiBs BfcflriS^ =&frfblE$&ft if %m-f % - £ 
Tb^i o omm-^ioV , iiTMia^ o. 5M4 8HKtfe5o 

fc*3^ JifB^^SrM^i-S^i ttS^ S. P. Stanforth <D Tetrahedron 
(1998), 54, 263. 3o«fct>\ J. K. Stille (O Angew. Chem. Int. Ed. Engl. (1986), 
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25, 508 f£ ¥&mf& - h ^^P5fe$^L^V\ 

jfj%m<o\\&m (ia) *5j;-a«*^c"fb^ aoo) f±> _hfB^«t!5#b 

£fc, nbtLf^-i^'W) (1 A) ^^^bttfc-fh^ (10 0) ©Rl O^g 

-loi^crM/^fcs, ^mm<Dit^ (ia) ^fcfrt^P^^^ 

|l (IB) (fl^* (1) tfcit^Xl^CHl©^) 

o 

#btt^'fk-^^ (10 0) ©R 1 O^ITOf LTV^t) J:V^5- 
(IB) (-ffcl^ (1) t*3lt5X 1 MCHS©fli^») lr#5^t^lr#5o 
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[0 0 5 8] 




(100) 
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(16) ^7j^*#JSf$H (15) Sc;fcf±;*X&JRWm (1 5) Sr 
gJSLT (Suzuki ^SSfcte Stilled). # kfrMfc^^fl^S&EfMfc «£ 
i*t5 ^ i !) , *f ( 1 A) (JLiB5£(l) tfcitSXlM 

5 mm*<Dfc&m srj»3t > t-s^T?fcs*^ fcsv^*, a so) ^_Li3 

i^«©R^tf 5^iti^ *&m<o4k&Vn (ioo) &Siag-t-5;fcls&T?fc 

±13^^— AtclioV^T, RIO, R2 0 N R2 1 N R22, R23 s R30, 
R31 N 'R32> R40. n*5±trwi a jfekTJfclR 2 0 a. R21a, R22 
10 a N R23a.R30a,R31a N R 3 2 a *3 «fO«R 4 0 a f^BuiiiO O i: P 

E»"t?fc?)o R 1 O b fiffTiti^ 1 ^ tlifitfcSo 

*7C. MlliSB (OE 10a ) 2 ^fcte5£Sn (E 10b ) ggSr^T (5£*U 
E 10a te7K*JfH^ Cl-67/^/Htfc»2ort^£ot, ^f/Ht? 
g^^tLTV^Tt> <£V^C 2 - 3 T/V^ l^SSr^U E 10b »Cl-6 TiV^jV 
15 S^:^i-)o 

■fc§m(Ofc&m (1A) fci^?H©ft^i (10 0) tt N ±|B^J:t)#fe 

£fc, nbfltz-4k-&tfo (1A) *3 ^mtbttfc-fb^ (10 0) ©RlO^Sfi 
20 tS^liLTV^-r t> 5 - l 01^ ^Ty^^^<Dm^-K^ Ajfe^^fu 

-l0l^o7M/Htfe5, &2&W<Dfc&Vti (1A) ^fcttafc&BHtfMb'S* 
«&{1B) (fc-£4& (1) fc33tt5X 1^CHI©M» ^fS^irmS 

o 

25 £f^-s #«b^;fc{fci^ (10 0) ©R10«S^UWI)J:V>5- 
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(IB) Omi^#J (1) fc*5tf*X l^CHS(7)^ii) ^|5rim5o 
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[0 0 5 9] 

(NSO 




(1) 

^fc^##^ET> fc&tfo (17) t^P^'yft^lSrE^ U RIO a 
S^y^yfliJVNn y yfli^ ^fcft^#ilr# (N — l -llg), 



90 



WO 2005/063705 



PCT/JP2004/019795 



mfa&BJfc^ (n - 1 - 2ifsk nhtLZfc&m<D&:m&&jftMfc£ v 

_LfB*= a r , -.M-*5V>-C^ RIO, R2 0. R2 1 N R22, R23, R30 N 
R31 s R32, R40, n*3«kT*X 1 fcbtMCR 10a. R30a N R31a 
„ R3 2a*JiVR4 0 a!4ifilS© 1 bOi:InlS»"Cfc5« *fcs R2 0b, R2 
lb, R 2 2 b jo it/R 2 3 b l^>^< i t-oMiM^T*fe ^ &9tfSR2 
0 a , R 2 1 a N R22 a £5 «fct*R 2 3a fc^;ft,^H*to&i~5^3r^t"o 
(N - 1 - 1 IS) 

„ t— /K ^y7 5;W3-;i/ N ^fuy^Dn-zK ^" JJ ir U i/ 

N ^^ff->-. ^-f&S^ !J^B>fy % tvK£> J; 9 &flgJte$?#Hk;7KSt3S. 

— r/Pi, ^do^^A, v?^ n n ^ ^ 1, 2— v^pp^^^, K^: 
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. m.m (ci 2 k Mm cb r 2 h B?m a 2 k N-^nna/^sM' s; k n 

-^n^n^^l-f 5: K N N-3 !> K^^gfc-f * H\ — ffi-ffca*^ mt^-^- 
=/utf*>D N ^S^(i, *fc* N Hit, 3£*T?*>*„ 
^ffi^ix«a&(m«li: LTtt> @1«± h U gE8fc# U 5 ftT/K# U 

io #3891 (1) ±15131 «t 9#bfr5KJ&fi^*a>fe&&^3:frifcfc: 

#e>^tfcft:^ (i) oRi oflSflttfeSSr^UTV^fc J:v>5- l ol 

is ©ttl^trv^T'b 5-1 ol^ nT/^/^£^fe§7f^W^!^l£) 
(1) ^#5^im5o 

20 (N-l — 211) 

n- 1 - inn.xnt>tiz> «fc jj-^n^y^ii, ^7^^ #3 
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F. Hartwig; Angew. Chem. Int. Ed.; (1998), 37, 2046. N Steven P. Nolan, et 
al. ; Org. Lett. (2001), 3, 10, 1511. „ Stephen L. Buchwald and Gregory C. 
Fu, et al. ; Org. Lett. (200O) , 2, 12, 1729. N Stephen P. Stanforth; 
Tetrahedron (1998), 54, 263.. Karen, E. et. al. ; J. A. C. S. (2001), 123, 
10770., Stephen L. Buchwald, et. al. ; J. A. C. S. (1999), 121, 4369. N D. 
M. Tschaen and R. Desmond, et al. ; Synth. Comm. (1994), 24, 6, 887., John 
F. Hartwig, et. al. ; J. A. C. S. (2001), 123, 8410. N Gregory C. Fu, et al. ; 
Org. Lett. (2001), 3, 26, 4295.. Damien Prim, et al. ; Tetrahedron (2002), 
58, 2041. fcif&W 5iHST^5^r^Pg£$tL^\ 

I) ^,fc5fc'*7^A*ft#Ei: N *5^t-^^K33WMI <7A t - 
y fdr^K. ^^irv-^Acoj: 5'^^®^, 2, 2' - tf ^ (v^^^/l^;* 
-7 ^ j) — l, l' — tf^-^^/K - t -^f A'*^*=!>A7' b7 7;vt 
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St^7^^ (I I h i~ V ]) V J* t h^riy K^itF h V — t —^f^/Vi^y, 

ztj&mMiz, mmmm, 1*111^5^5^ ®^ 5 07^112 oo°c 
5 &j&t%m&. m&mw, Mnu urn. RSjasmiD^s^ o. 5 

i v) ^.m^ ft nmm-r 3 r t & -e # « . 

STc, ^bfrfcfc^ (1) 1 O^ftllrf tXV^Tt iV^5 - 1 Ol 

R 1 OjWJ&Wtfifeg&^LTV^fc .^5- 1 01^ n7M/Htfc5* 

mw<Dfc&m (i) ^IsrHK^^o 
15 IIJ*^AixfiTiftt5itt)l:^5 0 
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[0 0 6 0] 

(Pifc) 




(18) 



P-1 



D 23 r-,22 




0) 

Sr# (P - 1 - 1 xS)s #bfr5fc^$JO^$£g3:BffMfc J; <9 l&5fei~5 r^tJ; 
tU #3&W©fb£*4& (1) Srt43tf fcSWi (P-1-1IS 

^^^^^^K^t»3»f*^^b (p-i -2ig) N n-hnz^m^&mm 
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o 

5 JlIB^.^— A^joV^Ts RIO, R20, R2 1 N R22 N R2 3, R30 s 

R31, R32, R40, n jo £ XFX 1 btM- R 1 0 a „ R 3 0 a N R31a 
„ R 3 2 a33.fct*R4 0 a fcm?&(D i> CD k mMM^ & % <, ^^c, R2 0c, R2 
1 c, R2 2c^itFR2 3ci± N V^fH^~ a 7 — /Hlfe*Cifej£"e*> 5 n 

20a, R 2 1 a % R22a jo =ttFR 2 3a I'^tl^H^tSlI:^ 

io i~ 0 

( p - 1 - 1 x@) 

^7t. %btlfzLfc&m (1) OR 1 0 # s ftti&2li$rW bTV^TtictV^S — 1 OM 
20 R 1 O^MJ&OKi&S^rWb-CV^^J^S- 1 Oli/^ P7^/HT'fc5* 

&m<Dfc&m (1) ^tsiims, 

25 (P-1-2ID 
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JfeSr^^i-SiriKi: Ltl4 N Kurt Ritter; Synthesis, (1993), 735. t^ifhfl 
#btbfcfb^ (1) ©R10«l&f b-cv^rfeJ:V^5-l 01 
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[0 0 6 1] 

(Q80 




(1A) 



5 (D#^Tfb^ (19) tik&m (20) <h£r£OE;u #fe^5<mi^#3^f*«K 

StB^ku: t> i&*-t-5 -iia^ jf.mn<o\t^m ( i a) (_bta^: ( i ) M*5tt 

-bfB^^r^-A^^oV^T, RIO, R20, R21 N R22 N R23, R30. 
R31. R32, R4'0 S n *3 «fc TfW 1 ft tW- R 1 0 a N R20a N R21a 
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N R2 2a, R2 3 a^J:t;R4 0 aiifi©t©i^lfi'efe5 0 ^fc. El 
N E 2 33«ktfE 3 nffigtir%>&. 

R 31 




^ «fc 5 JMt* 5rt^Tf#5„ 
l£fc, #bttfc{b^% (ia) ©Rio^ttl^tt-cv^T%J;v^-io 

„ R 1 OtfS^JS^fg&g&^LTV^TfcJ^ 5 — 1 OlV^P7/V«tfc5 

jf.mm<Dit&m (ia) r#5^i^#5 0 
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[0 0 6 2] 

(R80 




(1A) 

5 i&mm&mmKxvm^-i-z-tKxiQ^ *38io^ft (u) (_hiB5£ cd 

±|2^=¥— -M^V^T, RIO, R20, R21 s R22, R23. R30, 

R 3 1. R32, R 4 0 N nfcMl ^btfCR 10 a N R 2 0 a , R21a 
„ R22a, R 2 3 a^<tt;R4 0 a $$niiT&(D i> <D b mM^~^&%° E4 
10 s E5^i^E6{^Jflt2)S 
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R 31 




££#5<m-ilL/c£Tfo5 D ft*3. E4 % E 5 Jsfc^E 6 ±(^f§ftS 

5 (1A) te N ±:IBfcJ:5#fe^5K^iB^^fe^ifii-5^rfe 

ii=fc, #bnfc^#» (1A) ©R10«Mf ltv^Tt)J;v^-io 

10 *mW<Dfc&Vo (1A) ^#5^i:^T*f 5„ 
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[0 0 6 3] 

(Sjfe) 




sm-is ^m&mfttp. ^wj* co mm, 4t&® (22) tfc&vo o 

tsrtiat), *?8S©ft^ft (ib) (±|B5S: (1) teasrtsx i^chi 

(22) fcfls-gHlfc (9) SrSJS*^ #btLSf^#)(Df*fIS^FJfa^J: 
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y> Bfc*i-5 r t x 19 N Jf$m\<D\t-&m (100) lt ( s - 2 so „ $ & 
^^M^b^7K*^Jnb^K(D^t) (ib) .taK^ife (s-3fe) -efc 

_b|B^^—^^*5V^T^ RIO, R2 0, R2l N R22, R23, R30 N 
R 3 1, R32, R4CK n , Wla asitTMl b ftbt/fcR 10a, R 2 0 a 
N R 2 1 a . R 2 2 a , R23a, R 3 0 a , R 3 1 a . R32 a 33 J;I5R 4 0 

&$gW<Dfc&m (IB) ^ct:W^^©ft^ (10O) te. _LIBK:J;«?#b 
6 0 fr3b\ ^SrStft-rsi^. fls-^fc (2 2) bik&m (9) ^SJS*^« 

<5 o 
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[0 0 6 4] 

(T80 




Tfett. TO'tt^J^K ^75?!>^ (0) fi«0#^ET> (24=) £fc 

5 (2 5) £££OKU ov^\ TteStS&toU »e>ft5fb^4*tf>fiM8ffi«:Bf3 

KXVmis-tZZ (1 B) (_hfB^ (1) fcjsttSXl 

fe^^^b^ (24) -Ht^ (2 5) £r£Ofr£i*\ 
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±12^^— Afc*5V^T N RIO, R20. R21, R2 2, R2 3, R30. 
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&z&m<ofc&vo (ib) ssit^^sww'f^i* (ioo) fi. _Lim-=fc9#ib 
So ^4b\ ^srgsijg-rsxa^ te-a^ (24) (25) ^e$*fc 
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5 fcSVMi, ±m^'&bmmz5LffcVXttMfc (17 0) Sr# (U-l- 

II®, oV^\ *:(Dtt&® (17 0) otKHSStx &©#&T3:;/fcfi##asT 

*mm<Di\z&m qoo) &j»3£-*- a s„ 

iifB^^— -M^V^T, RIO, R20. R21, R22 N R23 N R30, 
10 R31. R32, R4 0j3it;n)fcP)W:R10b, R20a N R21a N R2 

2a s R2 3a N R30a, R31a, R 3 2 a *3 XXFR 4 0 a f^ftfifeC h <0 t 

(U-l-lIg) 

^M^n^^ji: Lttt, mmit&vs&ibzu&t&M^ fro. *ia©Rf& 

SJ^mftfi. fcH3BJD!*£K IM, ii3T> -8 07&M3 0°C 

20 T?fc5 0 

5»l6l$IHT?4>5o 
(U- 1 -2It) 
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p K P KSSr^ff 5 - £ 3*"?^ ^igfcWu 1- f P xf/^ij;i/t K P KT? 
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15 £DE^Ste> ttSIS»k fS$Sl-<fc !>Mft5a s s il^ -7 07^5 0°C 

(U- 1 -3Ig) 

^ ^/i^zc— ^yKT) j; 5 — "r/u^ Wy«i5^ 
#^^{b7K*Ss ^n*M, j?^rpn^^y % 1, 2-v^pp^^ Eg 
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l-3Xflk P R 4 0 a (0MS^^*t 5 r i t i 13, <fbl^#> (2) 
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ttT?*>5„ *7c N M2|i!J f^ffcttv^V^^^'f Kt?fcS 0 R200 

&m±(DW.1&&&&Wi£1ri1tm-t?bZ 0 uteo, 1, 2, 3, 4*fc«:5<^$: 

kfitO, 1, 2, 3, 4 3; fit 5 <75S^"^fe^ 0 £ M-s P R 4 0 a 11 

ltr^<DR 4 o a kmM$h-?ibZ>frs £fcrt, T5;i©frii (ra^te, t-^ 

fry Z.ki>*T*£Z>o 

&$&m(D{h&m (1) isXXJWk&M (2) ft, JifBKiJ; Q&bti&EJ&m'&to 
Sfc, #fetL7c{b^ (1) OR1 0^g^^§r^L,-cv > »T'fci:V , » 5 — 1 OA 
R 1 O^^J^ff^X^^bTl^T^ - 1 Ol^ n T/^^r/l/Kirfe 5^ 
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75 / S^-f&MK^ m fi N h y ^ ^ v y /k by xf/vv- y /k mj^ 

y/n \£?v*s y /K t — ~7^->v*J* =^/Vl/ y /K ^rcfi t -^^^7 x^ykv' 
y/i^J; 5«^tixt J;v^y/wST*fo£i§i^te, i§3?, *fhrf7 7'f 

10 /vt^^<7^, mty^mm, m&kmm- 1° v i»\ mt*v 

±IBKJS l^/B £ *t 5 f± N Si^^rPJ.^ U^v^ t>co7?fett fc» pgjg 
W:&V>as % *?x^*f-)Vz^~- tvK ^y7Pt 0 ^x^7/K rh7tKn 

15 /kd J: 5 — -x^S^&ii^fe^o 

KJE&fflfSE2SttfKJiS^IWW: N WM-IR^ttfcv^ £fj£SJm. 0°C7Z/^5 

o °c7?fc tJ . sjSfffl i o 0m7bm i 8 r#p b it?$> § „ 
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5 H\ ~Th V h^v-K, -T b y r>A^ b^-^ h\ 7J y t h^->- K 

±m^^m^ti^mmn, m^i-£, ^/-/k n-^n^ 

y-/K ^yyn^7-/K n-7^y-/K -fy^y-/K 

io „ -fyr?^7;^-;K v^^-v^^y /k ^y-ty^ N /k 

15 x&%> 0 

0 °C75Ig 1 5 0 °C-?& 19 , RJ^0#r^«, 1 l 0 B%mxfo% 0 

75/ l©f*ii^ N jb$ $ fix ^iv^77 £frix % «tV N T 
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T^mmimm^^-^ mm^/^ ii/ntVK im^^vk ^v 5 ^^© 
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73^^^^ y-tftoi^^^ ^^v'^A-ifE^y yA/5^V^btL5o 

RfcUmi-t, 0 °C75S 10 0 °C-C£> «9 % K*WR9te> 5 £-TO3I 7 2 B#ft1 

15 TfcSo 

^ J: 5 B&fc ^ v n x&m $ ti z> 7fm&mm ^ w# l & v <> t> <d -e 

Tir f l/(D£ 5 &<7" V >M ; *M7 5 h\ v>y 5 K, v>y f-A^T 

i? K7 5 K\ — ^-^y ^/vy K©J:^I7 5 K|g ; Xtev>y 9vw;* 



114 



WO 2005/063705 



PCT/JP2004/019795 
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^ tc &ffi.m &m v ^ x&mM & 3 n t h x £ 3 „ 

m, M:4k7kmm, imt, mm.mm, mm(oxo^mmm;mm, mm, mm, * 
t> j; v > t 7 /i' ^ /V m & 1^* -r 5 1^ ^ ffl $ th & m. m x& ti ^ « & v ^ >\ 

y ^^kSlfb^fg ; yf7^^ h^rv-K, ~T h V t7^^ Y^sY, i~ h V 7Ax 
25 _blBBfi^c9^^ffl h<DX-$>tit£& 

\cm^n^th^^K iid ^^f-v, ^-^^>- N y^n-r^ tvi^ 
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cox ?%:^vsf>4k}%4k7kmm ; mm^^^s mm^^, fti/o^K mm 

y n^/v^y. J: 5 7VMHI ; y * y — /K ^y-A\ n — 

^n/^/-/K -ry^n/NV-zK n-^^/-/K <<Vf9S—fl'^ 

y-/K ^yr^/W^-zK s^c^ui^y /k y y i? y ^ N ;3-yyy 

5: P\ v>y f/^*^A7 5 K N ^WtfT^K ^^riT-^^/HJ y 
N ^y — /kXf*7k) -efcSo 

SCTsm. js^fe, «ta^/^^ N -2 

0°C7?;MMfiS 0°C7511 0 0°C) Tfc5„ 

£OT#p^ iwb^> TO^^^m. ^mmmMi, &mnmmK£V)mtf: 
%t>h mm. 1 5&mjbm4 8mm (ifii-it 3 05^7^112 oj#p H i) -c^s 
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&tz, mm, t^. ym(D^m&-Amm<Dm^thx^^mmmrzy^m, it 
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;V^TX2 * $ >^/Uy^^m<D £ 0 t£mffimX$Q 1 m't Z> Z-k^XV $&3kX% So 

i-r/K7)j; 5 ^x-r/Wg ; Tir b^b'J/K 4 7 7'fp^ b U/WJ; 5 &~ 
20 by /HS ; Bm<D X 5 ft#»Bfe ; zk ; X tt-tfB»SSE©fi^»*K-Tf *> 5 a 

fcj&mmte. o°c^ioo°c io°c75S5o°c) xfoy, 

fcjfemm tt N i s 2 4 ^ra *> 5 „ 
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*y-7K n-7°n^y— /W ^y^°n^V-/K n-^y-/W -fV^^ 

y y y— /i^xte^y y— ^) -efe^ 0 
^-mm. ^?wi>>-m, — 5"*vk &&-m, p^a- 

mi£. Rfo&mte, 0°C7!;^10 0 o C (&mzfe, 2 0°C753I7 0°C) Tffc K> , 
fi> 5 ftWVbm 4 8 B#P^ \z. 1 0f 7bm 2 4 b#PbT) t? & 3 „ 
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Wfc^HfcTkiKfi ; Tir b - b y >v<T> X 5 ft — b U /MS ; v^^vi^-^/K ^ b 
^/KT-fe bT$ b\ ^^f-^^/^-y I'Bfe b P 7^ KOi5 ftT5: KH ; Xtev^ 

r^-^ty^WfWf (CAN) Xf±2, 3-^nn-5 
6 _^7;-p-xyy>;y (DDQ) flS/SV^ b;ft,5o 

% ^la^fis 01C»S15 01CT^^ ^B#W«s 10«I24 

iow &jsy^#^ b y >>^£><fc 5 ism'* y &mm&ftm£-&z 
js^> ^$&tt*g$£ i K jfe-fbr/^^^^A-^b-f b y b y ^^/i/v^y 
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✓NU^fc^flatafcSI ; T-fe b^ b y /KOi5 ft- b y ^® ; X^-hfB^^^m 
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f-^x—f/KDj; 5 ^x-x;i/i ; ^. $ ; — /K </ — /K n -7°n^7 
— /K -fy7°n/V-/K n— /K -f s J~f$ J — t — J — /K 

-<y7 5>7^3-;K i?xf irtZJ — /K is 

S'J^Sr^'Ji-Sfcfe^. ii^f, RJSiBJEf±, -2 0°C»115 0°C 
T?*> V „ ^SRf R5te> 1 B# PbTO3£ l 0 
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15 % W n n^^-tf ^<7> J: 5 &^t2^WL^HI-7K*ifi ; S£SI^^/K gfc^t^/K 

v^^^i/^^y n — /i^i?^^-/^— tv^goJ; 5 tVHE ; ^ ^ / — jv 
„ rc^/-/K n-^n^V-zK -fy7°p/>7-/K n-^^y-7K -f 

3— /HS ; Ti?f^ 'f-jva-J-A'tr \- i/\ ^f/Ky^Wf^ -fy^p 
^V-v-^ a^^-^y ^co «£ 5 h ism ; tK ; X«_h|B^<^M^^fe >9 „ 
0iitfi N ^-^/HSXttT/^a— /l^i 7b7tKo777X 
25 fi^^y— 71-) TfcSo 
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fcStfS. RfcUmtes - 1 0°C7!?^2 0 0°C Utmia-Z. 0°C7^1 5 0 

-ry^^A ( i ) ■ ^^yjVTfu-fc^?^— h&^m LTi^*-r^^-fe^ 
m£tb%m.mx&tia>WKmfefe^^s Mt^ ^B6^ y y v 



122 



WO 2005/063705 



PCT/JP2004/019795 



2 0 ^fifi-CfcSo 

iiSts SlS^fis 0 ^C751SM#35-C«fe <9 s 50SN?l?5i^ 5 ^ra^M 1 2 H#ng 
25 , Xtt^fV^^U a-^Oi: 5 ^7^3-/^ ; ^ ^yf ^-/K 
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5 s^-efe^ff#^Ps^«:^v^s N mm, n^zksts^ mm, mmmm, 
mm(DX 5 teMmm ; »^ ^ * >-^^^^> p - y,v^^jv 

J: 5 ts:^mMW<D-7*U^X7- y Kifi ; i£^» 0 \ M^X N #nyM) 

10 m^Jr^&mmT-fov, &m\^n, mmwtwz&mm (*t>05Sfc:w\ mm 
xfip- f^y^^*yi) "efe5 D 

(o^o ^mmm^Tkmm ■, -<>^>, w^y, ^^i^^<d £ 5 

15 zklfflg ; # & p^A, ^un^;/, 1, 2-^Poi^y, Eii/fb^Sf 

y nwi/v 5 ^ ^-/p^c— tvke> «fc"5 r/MIS ; ^ ^ / — /K — /K n — 

20 /n/V- /K ^y7°n/V-;K n-^/-/K y^^/-/K t—zf& 

J— /K ^fyr^Wa-^ ^xfyy^ijn- /K ^'!n?i)ys Jr?$j 
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ttffl$^5Bftx KJSiSLa^fcJ: t>M& 

5*^ aits 5#|8j;ft^4 8P#R3 (£?igfctes 1 0#W7ErM 2 4P#ffi) T*feS„ 

©j;5 &&s*&b& ; mm, mm, mm, * ? >^^~^^m, v - h/^^xs^i/ 
15 co x o t^mm^coy* u> ^v- y Y?m mtmm, mmt^^, #n ^ h y ^ a 

-Y^-^mWS-efc^s 0il^fis is«X««m (ft&^il^fis MXte 
20 fcRS3£fi£;ft&v^s N Mx.f^s ^^f-^s U^n-fy, ^^—^/u 

y /l^v 5 ^ J-jVa^.*- T^<D X o fc^—'r/l'W. \ S — /K ^ 7 — n — 
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^Btraf*. mmtstizm, ^fmmm, m^umm^x^m^ 

5 3^ Itx 5 #W73M 4 8 B#|!fl GStS^**, 1 0^7?/M2 4B#fHJ) T?fc3 0 
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tilt, E»»^ifrT^oT, /D>o N n$mt£iM&W£. #BE^fc?« 

2 0 JifB^fe^«^bfcS^^oM^SrfR]-h$^5fc^ N ill:. Sl^lfe. # 

5„ #6>tL5m^«r'^C7K^ ^?iH^5a>£7ttt^fcT*fcgi-5 iiria^i 
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^f/U6 0 (340-400mesh) ^fcfct&dr^ U v'Tftfft^ttlB W- 
300 (300mesh) <D £ 5 tSMWXk<Di/ V >?AJ&&m 1^5 t &X% 5 

200-300mesh) & £«:JBV^5 £ t 5 D i ftKb^tfSMi 

> ^-^W^uBfKNAM- 2 0 0 Hf fcttNAM- 3 0 OH^IV^S - i t)t?#5 

x»nmk&%d&mmisit, mm^m^ir^^t^xv, mm&fa±\^iznmk& 

[0 0 6 9] 

^Jc^^^d^^^^^ (i) feiWb^fe (loo) ^M^fe^ft* 
Mx&5^ ^^k^<^S5tfc^ft^m^b^ • ^zKfp^ 

j^m&tu &ftRi&&M&vft^mvfc&\,^xmzm%:£tito\ m^zmm 
% ^mmm-t s t> <dx- %>n &m ^mm $ tits; v n ^ t &m 5 * x t> & v \ §3 m 

gSS-ffr^ (1) *5«fcrHt^4fc (10 0) ^7U^i LX#b*b5i§£\ tulE 
©^-8^ (i) (10 0) ^^bTV^T% e tv^^t4rcfi^^6 5 (D 

7K^P ^ O #T}!fe o X ^m-T 5 t # X # 3 D 
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^ (ioo) (D7Kfnfe^ LT#btL54§i§\ S&13<D<ffr^ (D ©7y-^J; 
U4!^#> (10 0) ©7 !) ^*(^ftt^oT»5 r t ^tl 5„ 
£fc ^WK^S-fb^fc (l) &£T$itmmfc%kz>4k&%9 (ioo) tov^ 

^-^ n 3i#:^tt#:. #) tts 5i#05>Bl^s ^«SI£jI1k 

_hfEA&U B?£ N Ci£, Dfe E*fe, F8U Gm, Hm, Kfe, M?£, Nife. 
P?^ Q$fc N R?£. S&U T?£u Ufe*5J:tJ«Vfet3:*5it6ra^^^> rffflg<£> 
tOT?fc5^ mSR<£> t> ^ ^ b ii #5? ^ *5 it 5 m £R © 7j «£ 5 ^ ^Sftatt* # 
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Pro 1 




(2A) 
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T^fc«##IS^:Ts (2 8) kttii&iDik&Vo (9) ££^5 L (Ami 

n a t i o nf fcfiAm i d a t i o n) % ol^\ MlP r o 1 

tfc£*)^ \\&m (2 a) cutris©^* (2) ^n^xi^mmm^xh^ih 

10 Jb|B^=¥— A^*3V^-C, nfcitWla^&OTCRlOa, R20a, R21 

a. R22a, R 2 3 a s R30a x R 3 1 a 38 £TJ*R 3 2 a tefuxli<£> % <D £: M 
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=-/K 4 — y h ary^yy^t^y*;^- /k 3, 4— i^y b^y^y-y;^ 

^v^/l^^/K 2 — ~ 1- n^^vVl^^y^/l^— A\ 4 — ~ h n v 5 /^ 

20 K^fcte-o-^/K 4-y b^v^^^/K 3, 4-v>y h^y^yy/y 2- 
dr/^ST-fe^). #^£?il&-te. ^y-^/K 4-y h^y^yy;y 4-=fa-< 
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it&vo ( 2 a) (Dm&jffe ( i - 2 so 




(2A) 

#i (29) £: m^it^-m (12) iSr^&Wb^ ( 2 A) lr#5^)\ ov^f 
„ f£«£p r o l SrBfc*i-3r £fc:«fc ^ te£*4fc (2 A) (itflB^bi^i (2) ^ 

Jifa^^ — -Mn&V^T. n^oit^Wlibm-RlOa, R20a N R21a 
10 .R22a.R23a.R30a, R 3 1 a #5 «fc UR 3 2 a nwi7&(D % <£> £ |WHc 

HP r o 1 f±>fc5RJDiC^*;/fcfi£lffiifc£>P r o 1 £ IH^tt^T^i" 0 
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(20 (omm^m ix-zm 



Pro 1 




(2C) 

ttm*. ^fmm&M*. ^^wj* (o) wo^t, yfm^^mm 

#^T. ffc^ (3 0) i!Hfr^O^#) (14) i:££0£U OV^T5\ MIP 
r o 1 Iriit^riCJ;^ it&m (2 C) (ffjfa(D^^ (2) ©?t>Rl 0 

JifB^^r— A^^T, XI, n % Wla, Ml bfc'WPr o lft&VKR 
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[0 0 8 5] 

ik&m (i 3 a) <Dm&jjfe asm) 



,31 a 



,32a 



R 40a N 




NH 

)n 



+ MW 



»30a 




-S22a 



8-1 R 100 O 



,20a 



(8) 



(49) 



,23a 



,22a 



,31a 



,32a 



R 40a N 



I N (\ /> 



,21a 



,30a 




R 100 O 



(50) 



,20a 



-,23a 



3 22a 



,31a 



3 32a 



,40a 



N N <( /> R 21a 



,30a 



HO R : 
(51) \ 8-3 



20a 



■>23a 



,22a 



R' 



,31a 



32a 



R 



R 40a N 



1 N (\ // 



-R 



21a 



,30a 



TfO 
(13A) 



,20a 
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T*fcf»#|S^T> fc&W (4 9) kmm<Dik-&m (8) i*SJfS (Am i n 
a t i o nff:liAm i d a t i o n ) LT N (5 0) &r#T (8 - 1 X 

®) N ov^\ ffrg-fc) (5 0) ^|^T/l/^/W^iJ^fcf»T7/^^/Ht;SlJ^S^U 
Tft^#> (5 1) (8-2Ig) N (5 1) (D7^J-/V>t±7i<L 

mm-hV7/^v*?^*^7*~^&mA\^Xfc&!$ (13 A) ^®5i^-t- 
(8-3It) T*fcS„ 
XfE-X^ — A^joV^T. Tf, R20a, R21a, R 2 2 a N R2 3a 

. R30a N R31a s R3 2a, R 4 0 a *5 <£ XfR 1 0 0 {ituiS© t> CO t MM 
itfe5 0 MWl a (4, itff3zB<7)Ml a^fcf^Wl a <t l^llcjiT?^ 3 0 

. *fc. 8-2XSH:Blra£0 6-2XS^3f6CTfT5r.i:as-e# N 8-3 Iflfi 
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[0 0 8 6] 

\\&m (15) *5J:Wh^ (13B) (DWmftfe. (9 80 
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T*fcte##ia^cTs ft&m (77) bwi^i^m (8) i^txMft 

(1 3B) £r# (9-lIg) s ov^\ (1.3 B) ^JRt*H3r£0& LT 

-fb^ (15) Sr^5ti-5^fe (9-2Ig) T-fcS„ 

XtB^^^-M-^V^T, n*Jj;t> , Ml^fjt>^R2 0a s R21a, R2 2a 
5 N R23a,R30a N R31a N R3 2 a J; I/R 4 O a fifiTi!i^> t>©i IrHS 

Ha 1 4{«mM^*7cf«m^T:fe , 9 s Ha 1 3ftHa 1 4 ^J||f|Jfr^<7) 

£ #{ia ^stjfn^-efc t) ^ Ha i 4^m^w^(D t^n^mm^tinB vmu 

10 ft*3 N *^^(D 9 - 1 XfS«, ituiiiWF&c^CTtT? - t&T*%s £fc, 9 

- 2 XHtefrDZliO 5-2 Igfc £0* 5-3 X®f: fete 7 ?£^2p CTf? 5 - i: ^X 
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10 



[0 0 8 7] 

it&'W) (1 6 Ah fc&>\ 

(R 200 )u 



(14) fcimfe (1 6B) <D$mJ?fe (1 0?£) 



(R 200 ) u 




10-1 




OTf 



(53) 



P)k 

(16A) R 10b — OTf 



10-4 



(R 200 )u 



10-2 



(R 200 )u 




10-3 



Hal 

R 10b — Hal (16B) 




(14) R 10b -M 1b 



3) ^»X£*AbT{b^ (1 6 A) £r# (1 0-lIi), oV^\ ^^v 5 

?a (of®) »fessEo#^ETs (i6A) fcvfrzm&mnm^tcnxx&m 

l*i^SJSbTft^ (14) (10-2111), ^bt, {bl=r#3 (14) ^ 

^a^Wb^^JSbX'fb^ (16B) Zm&irZjfm (10-3XfM) X' 

^fc. (5 3) fcESx ^n^^^J&Ki^bT^^l (1 6B) 

&~tZ>J?m-?fcZ> (10-4IS). 

JnfB^^— -M^^^T, Tf, R10b s Ml b^it^H a 1 ?il!tT5zll<7) & CO t 



rCfc£ 0 ^7C N R 2 0 on. m^&oo] 
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1, 2. 3. 4lkfcfe5(DmmX»foZ>a kttO, 1, 2, 3, 4^1ti±5 <omk 
5 fc, 10-2 Igtt, P^© 4 - 2 CTfT 5^ i , 10- 
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[0 0 8 8] 

ik&m (12) <dW3&j& mm) 




(12) 



^mt, it-tm (5 4) (^hn^lMtT{^ (5 5) (1 
1-lXfMk oV^\ ^(D#^T, #«fcte^fy^£r^T, fc&m (5 5) 
Sr3t7nbT^» (12) SrjK3ti-5*fe (11-2XS) t?*>5. 

j-lg^^A^^v^-C, R10a N R20a N R2 1a N R22afcWR2 

(11-1 HjB) 
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5 (11-2 TM) 

10 3fe^Sfe®^^^tbb(Dm^^JSr^^S- £KSlc«\ /l- 

15 fi, t£fe\ «n v f0^J: mt** (II) £5%^*itlS£: 

20 3B^^ Sft7y^=^A) tifeS. 

i±s^*4, ^|J> ojiii 5o°c-e 

25 fe>9, 0ig^f±>. 0^11 0 0°Cl?fe5o 
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±ta^#/ (55) ^fcmt;^ (12) ±m^x ynhtiZRj&u&yo 
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[0 0 8 9] 

it&m ( 5 5 A) <D$m%fe (12ft) 




W 1a R 20a 
(57) 



ttmn, Tfmmmw. ^w&mm (o) ©^t. TOtt^f*^»iii 

#^Ts fl^* (5 6) £ mftnfc&m (16) ^S^UTte-a^ (5 5 A) 
Srfiiaii-S^tfe (12 -lft), £fcf* N (5 7) irKTifc©^^ (14) 

iOTLtft^fe (5 5A) ^Miti-^^ft (12-2ft) tffcSo 
±ta^=3r— A^joV^T. Wl afciimu Ml bJfcbWCR 10b, R 2 0 
10 a s R2 1a N R 2 2 a $5 itFR 2 3 a fiS&Jfe<^ t>© i: |nJlcSn?$>5o 

fc*5 N *^ft(D 1 2 - lfttt, BfTJfiOKftmSPCTfT 5 - £flS*T?£\ 12-2 
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[0 0 9 0] 

5 ^rMfr<5D**^i LTtffitS^ k^mrTZ h<D-Qfet£\\ 

±mmum\tLx^ —mzmmfcmm&tiz, mxm, mnm, m 

10 [0 0 9 1] 

/Hr/i/n— ^ N T^t?T=?*A, h^;*f^K i£^^ Va^s^ tKn^ 
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5 # N 

15 

20 JbiBS?aBHb#J £ bTte, :/ K^lfs tftt b P h-/K h 
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o 

[0 0 9 2] 

_hfB^M^ij«s jiib^mij^?^ m%mmm, m 

[0 0 9 3] 

i£Z>1>K il^*> fePjW©»^^tt> 0. 15M5 0 0 0mg (^*b<f±0. 
5 73^1 5 0 OmgK fl>mm<D&&frti^ 0. 5Ml 5 0 0mg (0*b<f± 
1 .-5 75^5 0 OmgK &&ffl<DW&\Zl±^ 0. 3»I5 0 0 0mg (0* U < 
f±l75I5 0 0mg) Sri 0^HH^*rt{i2 75S6IH^^{tTffiffli-6 o & 
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[0 0 9 4] 

*ftm<Dfc&to (l) 38 £Xfi#2&91<ofc&to (l.oo) te N Mz-t£, £kT<Dm 

mm ^ib«s u \z&v) mmir srw^^ ^ # u ~ ti e> w * % 
imnmi 

[0 0 9 5] 

t±^!J^T|k^tti©Ch romatore x — NHv' JJ # ^/VSr^-f- 0 
[0 0 9 6] 

(HMM l ) 

1 - [ 2 - (4, 4 — v»pt gvW^ P^^rv/;P) - 5 — ^ h ^ 7 s = ^3 ZZ 4 
15 ^^-;V\£^=7 i^mM 




[0 0 9 7] 

4, 4 — v^^V^y-^ p^-^jj-y is 




20 : Bruce H. Lipshutz, John Keith, Patrick Papa, and Randall Vivian, 

Tetrahedron Lett. , 1998, 39, 4627. 
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[0 0 9 8] 

(1 a) 

h V 7;^tP^^Myi4, 4— v^^Wi^ n^^rjh- 1 — =c^/v 



5 




7 2mL, 172 mm ol), ^StK^ h5fcK,n79^ (4 0 0 mL) 
WU g*#ffl^T^ K^-f T^*-Ti? t^STC- 7 0 °C^T\a^n bfc D 
^-(D^IS^ N 4, 4 — v 5 ^ a^^-f-/ > (I8g, 14 3mmol) <D 

10 USTk^r ^tFo77>' (lOOmL) 3 0 ^^1^17 bfc 0 [i^f^T-C 

^^-T^F) (5 4g, 1 5 Ommo 1) 
1 6 0#FM#bfc o 

15 ^^^^^tK^o^lT. til, feit^TKa^^tL-^^mbfcc r^m® 

mm %miz u x N mm &Mj±Tmm l fc 0 # &> ^ ^ y # 7 a ^ o 

vf^77^ (g^Sfe^^/l^/^^f-^) X3»M UTSUS-fc^ 2 6. 8g» 
2 0 JtfeW^i: bT#7t 0 
^-NMR (400MHz, CDC1 3 ) 

5 :..0. 97 (s, 6H), 1.54 (t, J= 6. 4Hz, 2H), 1.96-1.98 (m, 2H), 2.31-2.36 (m, 
2H), 5.66-5.69 (m, 1H) . 
[0 0 9 9] 
25 (lb) 
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2— (4, 4 — ^-;V-y? p^^rif- 1 — j^— }V) — 4, 4, 5, 5 — ~r V -7 



Hffifil (la) ^RatSftfc: bP7;^n^^y^*yt4 ) 4-vM^/t- 
v'^? n^^rt- 1 -x^/H^f/l^ ( 1 9 g , 7 3. 4mmol) N (ft^ 

7 — b ) S?7f? py (21. 5 g , 84. 6 mm o 1 ) N 1 , 1 ' — tf * * — 
jufr^y^/) 7ioty^pa^7v ! !)A (II) v^nn^^n;/:/!/ 

(3g, 3. 6 8mmo 1), $5&Xflgftgt#V ^ (21. 7 g, 221m 
mo 1) <Dm&%0\Z.> *S**cVy (2 0 0mL) att, tiSi^Tt^£ 

8 0 °C-e 1 7 H#Rfl}f # b7c„ 

^^/^/--^l^^) -C*S3KbTafJB^4fei 2. 5g^ffeMit-C#fc 



^-NMR (400MHz, CDC1 3 ) 

5:0.88 (s, 6H), 1.26 (s, 12H), 1.32 (t, J= 6. 4Hz, 2H), 1.85-1.87 (m, 2H), 
2.10-2.15 (m, 2H), 6.49-6.51 (m, 1H) . 
[0100] 
(1 c) 

! _. ( 4> 4-^7i5 : -;l/S/^p^.jff- 1-^^/1^) — 4 — ^ h^rV— 2 — — h 
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4-^P ; t-3-=bnT=y^ (3. 3 g, 14. lmmol), ili ( 
lb) ^m^^tlf^2- (4, n^^Mf— 1 -4, 

4, 5, 5-fh7^f^~ El, 3, 2] i^J-^^P^ (4. Og, 16 
. 9mmolK ^A/^H^y^A (4. 5g, 21. 3 mm o 1 k 1, 2-v 5 

^ j^^^^ (3 0mD ©ii^Sr^^B^Ti-^ia-e^b^^p,^ ^ 

h^^r^ ( MJ » ^7^^ (0) (0. 8 2g, 0. 71m 

mo 1) ^^U^f'o 7^V^^©?M^&8 0°C-C2 4B#W^#U7^ 0 

v * u tfcmm Lfcfi, «^«i±T$yf ufc D 

-C«L-ClIMi 3 . 5 g Sr^fett^i: bT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

5 : 0.99 (s, 3H), 1.26 (s, 3H), 1.49 (t, J= 6. 4Hz, 2H), 1.78-1.90 (m, 2H) , 
2.20-2.26 (m, 2H), 3.84 (s, 3H), 5.49-5.54 (m, 1H), 7.04 (dd, J= 8. 4, 2. 8Hz, 
1H), 7.16 (d, J= 8.4Hz, 1H), 7.29 (d, J= 2. 8Hz, 1H). 
[0101] 
(1 d) 

2— (4, 4-v ? ^^-/^^^P^^ri7-- 1 —=r-=^;v)- 5-7* b^r^^^^/V-T^ 
is 




mm (ic) -Tsm^tsfrht'i- (4, a-v^^-jv^? u^$-~v--±-^~ 
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/U) — 4 — * b ^rv'- 2 — ^ h n-0"f£ V ( 3 . 5 g , 13. 4 mm o 1 ) (O^ 
^7-/1/ (3 0mL) tftT^^A (2. 9g, 5 4mmol)<D 

7kBW ( 5 m L) N |£f£ ( 1 . 5 g , 2 6. 8 mm o 1 ) &M?L^U 9 0 °CX* 1 B# 

Lfc 0 ^&fcfcJ£T»«§U SSJBte^ife 3 . 3 5 e&M&foftfok LT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.99 (s, 3H), 1.26 (s, 3H), 1.50 (t, J= 6. 4Hz, 2H) , 1.94-1.98 (m, 2H) , 
2.20-2.28 (m, 2H), 3.75 (s, 3H), 5.62-5.66 (m, 1H), 6.24 (d, J= 2. 8Hz, 1H) , 
6.29 (dd, J=8.4, 2.8Hz, 1H), 6.88 (d, J= 8. 4Hz, 1H). 
N H 2 CO 2 H fiftfe-V % t£ o fc Q 
[0 10 2] 



1 — [ 2 — (4 . 4 — ±A^y£ p^^f-— 1 — rc-yi^) - 5 — £ Y^r^^ a^=-;V 



ntm\ (Id) -e$43t$^2-(4, 1 
) - 5 — ^ b^r;/7x^7 5 V ( 3 . 3 5 g , 14. 5mm o 1 h If ^ (2 — 
^ a n T 5; ( 3 . 1 g , 17. 4 mm o 1 ) CO 1 , 2—i??u 

P^VifV (1 OmL) mWi%2 1 0°CX*3 0ftfflffiW\^1t o KJ^it'K 



(1 e) 
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^-NMR (400MHz, CDC1 3 ) 

5 : 0. 97 (s, 6H), 1.44 (t, J= 6. 4Hz, 2H), 1.90-1.98 (m, 2H) , 2.34-2.48 (m, 
2H), 2.94-3.32 (m, 8H), 3. 78 . (s, 3H) , 5.58-5.66 (m, 1H), 6.48 (dd, J= 8.4, 
2.8Hz, 1H), 6.50 (d, J= 2. 8Hz, 1H), 6.99 (d, J= 8. 4Hz, 1H) . 

MS ra/e (ESI) 301 (MH + ). 
[0103] 
(If) 

1 —[2 — (4, 4—jy^^-/U^^ p^^-ff-— i — cc-si,)— 5 — £ a^=-;V 



MMffl (le) -e^itbfc 1 -[2-(4, 4 —Vtf-fV*/* n^MJ— 1 
-/V)-5-^ f^^x^t^r^^ (9 0mg, 0. 2 9 mm o 1 ) (OT 

h7tKn77V(10mL) ISl^llT^rt K ( 3 1 m g , 0.36m 
molh h 1) T-fe h^rv'7K*'fb^5*i- MJ (9 5mg, 0. 5 9 mm o 

1). (3 5mg, 0. 5 9mmo 1) SrHI^Px. 3 WSLW bfc D 

fcteTK^^^^^fefllU ft«M!lSr«*bfc^ N «£MEET$lfi Life 
f-^) t'tgltl-[2-(4 ) 4-v J ^^-/l->'^n^^i^- i-jc^/u)- 5- 
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MS ra/e (ESI) 371 (MH + ). 

5 i&T? 3 0 ^ffUJft^ bfc„ ^SrScJEEgf*bfc^, BiS^v^^/v^— TVi'SrAPx. 

\ Z>M IsTm&ib&to 5 0 m g fc&HfeSft: i: Ltffc. 
^-NMR (400MHz, CD 3 0D) 

5: 0.97 (s, 3H), 0.97 (t, J= 7. 2Hz, 3H), 1.00 (s, 3H), 1.34-1.50 (m, 8H), 
1.72-1.85 (m, 4H), 2.94-3.40 (m, 6H) , 3.45-3.88 (m, 4H) , 3.76 (s, 3H), 
10 5.62-5.68 (m, 1H) , 6.48-6.64 (m, 3H) . 

MS m/e (ESI) 371 (MH + ) . 
[0104] 
(1 g) 

1 — [ 2 — (4, 4 — i?* gv^y^ P-^^f vVt^ — 5 — £ ^->7i^] — 4 — -< 
15 V gvk ^ 2 2 ^ 




HJEM (If) T?$!Htb;/fcl-[2-(4, 4-vMfvl->>7 n^^f-- 1 -;c 
~/V) — 5 h^r^7x^ /k]-4-^^^/^t°^<7^> / ±M:fe ( 4 4 m g ) 
O^^y— (5mL) m%L\Z. 1 0%;*?WJ*jJ — tfls (lOOmg, ^7K) 

17mg Sr&gcfiHfri: bT#7c 0 
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X H-NMR (400MHz, CD 3 0D) 

5 : 0. 97 (s, 3H), 0.96 (t, J= 7. 2Hz, 3H), 1.04 .(s, 3H), 1.36-1.86 (m, 14H) , 
2.8-2.95 (m, 1H), 3.06-3.40 (m, 10H) , 3.77 (s, 3H), 6. 70 (d, J= 2. 8Hz, 1H) , 
6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 7. 22 (d, J= 8. 4Hz, 1H) . 
MS m/e (ESI) 373 (MH + ). 
[0105] 



[0106] 

(2 a) 

7V 



^y^nt>7^y (2 2mL, 0. 15 7mol) Oj|*ff7tKn7 
=71/ (5 0 0mL) ^PSf#ffl^TR- K^-f T-f ;* -T"fe h ^"C- 7 0 

°CJ^T^^*Pbfc 0 jf#L7c^r<D?g$^ n-^/HJf-^A (1. 5 6M^ 
lOOmL, 0. 15 6mol) £r#?^ 1^1 5 ^tSTLfc. ?5fcV^ 
i©K»-l Otltlfi^tt^bStF- 7 O'CTOJ'NlUfc. 10^ 
Kit#^> -t©Sl23Kfc4- t --ftf-fr*/? ^r^y ^ (2 0. 0 5 g, 0. 
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1 3 mo 1) (DMlkT F7tKn77V (100m L) fcl 5 

;*/t-7frW 5 K) (5 1. 0 9 g, 0. 1 4 3mo 1 ) (D^K^T h?t Fn77^ 
(2 0 0mL) tt^t ^ 1 1 5 ^tiT LT 3 0 ^Mltf tfc 0 ifcfcK^T 
^ ^^^7K^^^X.T 3 0 #|BJj£# bfcfK ^fi"C $ 6,1:3 0 ;9fM# ^ 

ftMUT, t -^/^aElHS&<0 7*fe$#:i: LT^Hfe*^«bO«JS-fk^ 3 3. 
1 g 5r#fcc 

*H-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.24-1.44 (m, 2H) , 1.90-2.00 (m, 2H), 2.16-2.25 (m, 1H) , 
2. 32-2. 46 (m, 2H) , 5. 72-5. 76 (m, 1H) . 

[0107] 
(2 b) 

1— (4 — t — n-^^-ff- — 1 — J^/VQ ^ 




HJfe^J (2 a) -e^it^tvfc h 0 7^tn^ ^V^/1^^4- t 
? a— ^fih— 1 — :x.c=.;toi;*7Vl' ( 7 . 1 6 g , 2 5 mm o 1 ) N 2 — ~ fn7x 
=/M?n^ife (5 g, 3 0mmol) N 2N^8t b P !7Mj§S (2 5mL), 
b/t^cV (7 0mL) RTt^fS^ 7V (3 5mL) SrSf^lS^-R-^ 

(0) (1. 5g, 1. 3mmol) ^r7JP^fc 0 &V^£tf>iB'^H&£*Hfi9 0 o C"e 
1«PW3 0^»#b7c o 
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^mmm^M^mm-r h v ^^xm,mvt^ 0 ^^j^*b N m^^rit 

4 . 8 9 g £r#fc Q 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.90 (s, 9H), 1.32-1.44 (m, 2H) , 1.86-1.97 (m, 2H), 2.14-2.28 (m, 2H) , 
2.28-2.40 (m, 1H), 5.62-5.66 (m, 1H), 7.26 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.34 (ddd, 
J= 8. 0, 7. 6, 1. 2Hz, 1H) , 7. 49 (td, J= 7. 6, 1. 2Hz, 1H), 7. 77 (dd, J= 8. 0, 1. 2Hz, 
1H). 

[0108] 
(2 c) 

2— (4 — t — -?^-;v-y$ u^3ri/;v) 7x^7^ 



mmm (2b) -vm^^rifci- (4- t-^/^^n^^-i-^^/v 

) - 2 — ~ h n^O^if^ (4. 8 9 g, 18. 8 6 mm o 1 k 1 0%/^v^A 
^7— Tjf^ (1. 5g, ^7k) RZPBm^^Sl'' (2 5mL) CDfe^£r N Tklft^ 

^^sto^t^t- m&mk \*x$m&foW;Vo<D&m{k&V9 3 . 3 

4 g £r#fc„ 

X H-NMR (400MHz, . CDC1 3 ) 

5: 0.86 (s, 9H x 0. 6), 0.89 (s, 9H x 0. 4) , 1.08-1.50 (m, 4H), 1.60-2.14 (m, 
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5H), 2.36-2.46 (m, 1H x 0.4), 2.90-2.96 (m, 1H x 0.6), 3. 63(brs, 2H), 
6.64-6.69 (m, 1H), 6.73-6.79 (m, 1H), 6. 98-7. 04 . (ra, 1H) , 7.10 (dd, J= 7. 6, 
1.2Hz, 1H x 0.4), 7.34 (dd, J= 7.6, 1. 2Hz, 1H x 0. 6). 
[0109] 
5 (2d) 

2- [2- (4 - t u^jy/u) 7x^/1/7^/] S — >v 




HO 



M MM (2c) £ tlft 2- ( 4 - t - -ff-As^t o ^^iy/V) 7 * ^-/V 

T^y (1. 2g, 5. 1 9mmo 1 ) N 2-7^^^/^ (0. 7 6mL, 
10 10. 7 2mmolh MJiW^y (1. 12mL, 8. 04mmol)X 

Tj?f/I^n>- (2 0mL) (D?m-^#)^:^*#H^T^ 1 6 ffl 2 0 #>b[H&aSSE b7c 

—m&%0 t LX^fefflttl^M^ft 5 3 8 m g £r#fc 0 
'H-NMR (400MHz, CDC1 3 ) 

6: 0.86 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4) , 1.08-1.50 (m, 4H), 1.60-2.12 (m, 
20 5H) ,, 2. 36-2. 45 (tn, lHxO. 4), 2.91-2.96 (ra, lHxO. 6), 3.33-3.38 (m, 2H), 

3. 85-3. 92 (ra, 2H) , 6. 67 (dd, J= 8. 0, 1. 2Hz, 1H x 0. 6) , 6. 68 (dd, J= 8. 0, 1. 2Hz, 
lHxO. 4), 6. 75 (td, J= 8. 0, 1. 2Hz, lHxO. 6), 6.76 (td, J= 8. 0, 1. 2Hz, 1H 
x 0.4), 7.08-7.15 (m, 1H+1H x 0.4), 7.37 (dd, J= 8.0, 1. 2Hz, 1H x 0.6). 
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NH^J;tFOH©#lHf»tt^^ofc 0 
[0110] 

(2 e) 

N— [2— (4 — t — ygvW^ p^^yyl/) ^^c^/lxl — N— ( 



(2d) -C3K3fi*tt/£:2- [2- (4- t-^^v^n — -7 
^~)VT % J ] / — ( 2 4 8 m g , O . 9 mm o 1 ) COMA^ h9t Kn 

77^ (5mL) £§R#ffl^Tfc*2k-tNfr*P bfc„ fil^PP 

TirfVl^ (O. 08mL, 1 mm o 1 ) ^rJPx., 4 0^Fll#Lfc o 

8 m g 5r#*£o 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0. 4), 0.92 (s, 9H x 0. 6) , 1.08-1.20 (m, 1H), 1.21-1.32 (m, 
2H), 1.42-1.94 (m, 6H), 2.54 (tt, J= 12. 0, 3. 2Hz, lHxO. 4), 2.74-2.85 (m, 
1H) >. 2. 90-2. 98 (m, 1H x 0. 6) , 3. 22 (dd, J= 4. 8, 4. 0Hz, 1H x 0. 4) , 3. 25 (dd, 
J=4.8, 4.0Hz, lHxO. 6), 3.69-3.90 (m, 4H), 4.38-4.47 (ra, 1H), 7.21 (d, J= 
7.6Hz, lHxO. 6), 7.21 (d, J= 7. 6Hz, lHxO. 4), 7.23-7.29 (m, 1H) , 7.37-7.43 

(ra, 1H + 1H x 0.4), 7.58 (dd, J= 7.6, 1. 2Hz, 1H x 0.6). 
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[0111] 

(2 f ) 

N— [2— :7 3c=yl/| — N— ( 




^"^rf- y ;V^7 PjJ K ( 0 . 24mL, 2. 75 mm o 1 ) <Di&7^JZ n a ^ $ 
is (5mL) $g8£*rgg3(S#ffl^T K7 T-f X -Tir h ^"C- 6 5 tJ^T^ 
itfc B -tr.te N Mlki??* s f-}V?*}Vi$.$r%/ K (0. 3 8mL, 5. 3 5 mm o 1 
) ©ijK^^OP^^^ (5mL) l«£#*^8^T?MTLfc 0 ^T^O 

KlSffiS:- 2 OT^T^m^T^blW- 6 5 t^TfcJ&fcp Lfc„ ^©KM 
(2e) -CjK3t£*t;fcN— [2- (4 - t —-fj-flsl/f u^^^/U) -7 
au=.;V\ — 2— ^nn-N— ( 2 — t KP^r^f^) Tir h T 5; K (2 5 6m 
g, 0. 7 2 7mmol) W*7(c^PP^y (5mL) iS^Cll^ 
T?^TbfCc 30^TOIt#^. MJxf;l/75y (0. 96mL, 6. 8 9mm 
o 1) RJ^m^^^M&^-V^-U^^ttCo 

—m&mt IT, 3 0 3 m g £r#7c: 0 rtt 

[0112] 

(2 g) 



187 



WO 2005/063705 



PCT/JP2004/019795 



^ifj (2f) -e^5g$^fcN- [2- (4- t -y^/v-s? u^^-i^/u) -y 

^=l/U\ -2-^na-N- Ti? b T ^ K»fl:£$c^ (3 

Olmg) <£>1, (7mL) ^^»#fflMT^7j<7XT^ 

iflbfco ^Vdfa7-^^4A (1 5 Omgk n-T^W^ (O 

. 0 9 1mL, 0. 9 2 1 mm o 1 ) Rt>' b y 7t f^r^XiftB 5it f U 
A (18 7mg, 0. 8 8 2mmol) ^IHI^AP^, 
2 0Hf^«#bfc o 

^—U&>%) t LT, ?jk|tfeW#><7) 4 --Zfj-jv- 1 - [ 2 - ( 4 - t -^=f-)V-y 

y=c=-/u2 v 5 ^- 2 — 1 6 3 m g #7c 0 

^-NMR (400MHz, CDC1 3 ) 

6: 0.88 (s, 9HxO. 4), 0.89 (s, 9H x 0. 6) , 0.95 (t, J= 7. 2Hz, 3H), 1.03-2.00 
(ra, -13H), 2.40-2.51 (m, 2H+lHx0.4), 2.64-2.77 (ra, 1H) , 2.86-3.00 (m, 1H 
+ 1H x 0. 6), 3. 16 (d, J= 16.4Hz, 1H x 0. 6), 3. 24 (d, J= 16. 4Hz, 1H x 0. 4) , 
3.37-3.45 (ra, 2H), 3.62-3.73 (m, 1H) , 7.12 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.21-7.36 
(m, 2H + 1H x 0.4), 7.56 (dd, J= 7.6, 1. 2Hz, 1H x 0.6). 
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0 2 m g £r#fc 0 
MS m/e (ESI) 371 (MH + ). 
[0113] 
(HJfiM 3 ) 

4- [3- (4, 4 zz i£2i^2k^^-g^±>lZk) -4- (4-^yyf;U^7 



[01 14] 

(3 a) 

1— (4, 4 — v^^Vl-v^ g^fr-fr — 1 -J^/U) — 2 — ~ fP^^-t?^ 



2-=fn7x^oyt(14. 2g, 8 5. 1 9mmo 1) Of/Vxy 
(2 5 OmL) (1 2 5mL) jB«S1g?£fc\ MMM (la) t?3»5i ' 
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}V^-^;V (2 0 g, 7 7. 4 4mmo 1 k X ( h U 

y) /^75?!?A (0) (4. 5g, 3. 8 7mmol), UiO^N^it Mi 
J*i&W®L (1 2 8mL, 2 5 6 mm o 1) ^Mx.1t 0 ^(DU^^MmWmUT 
„ « ioo °c-e 1 R#R9 4 5 ftffiW bfc 0 

(g^^^/K/^^f-^) bXUMft^ 16. 3 g ^rififeffi^ i: Lt 

^-NMR (400MHz, CDC1 3 ) 

§: 1.00 (s, 6H), 1.51 (t, J= 6. 4Hz, 2H), 1.92-1.94 (m, 2H), 2.24-2.29 (m, 
2H), 5.55-5.57 (m, 1H), 7.27 (dd, J= 7. 6, 1. 6Hz, 1H), 7.34 (ddd, J= 7. 6, 7.6, 
1.6Hz, 1H), 7.50 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H), 7.77 (dd, J= 7. 6, 1. 6Hz, 1H) . 
[0115] 
(3 b) 

2— (4, 4 — l?^ "f-A^iyjf u^-^-ly/V) 7 zc=-;V7 




mi&m (3 a) ~e®Bt£*Lfc 1 - (4, 4 - "f-jV*/? n-^if- 1 
/V) — 2 — =■ fo^yfy (16. 3 g, 70. 5 mm o 1 k 1 0%/^7v !| >^ 
#-r3j^ (lg, -37K) *3«ttJ«B^Bfe3i^/l' (lOOmL) (DU-^mt, 7kmtfX 

# — (3g, ^7X) fei^^T^n-/!/ (2 0 0mL) 0?H-^#/£r. 7K 
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10 



15 



20 



i . 7 9 g &mn&®itk bT#fc D 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 0.99 (s, 3H), 1.36 (td, J= 13. 2, 4.0Hz, 2H) , 1.47-1.73 (ra, 
6H), 2.38 (tt, J=11.6, 3.6Hz, 1H), 3.63 (brs, 2H), 6.68 (dd, J= 7. 6, 1. 6Hz, 
1H), 6.77 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H) , 7.01 (ddd, J= 7. 6, 7.6, 1. 6Hz, 1H) , 
7. 14 (dd, J= 7. 6, 1. 6Hz, 1H). 
[0116] 
(3 c) 

1— [2 — (4, 4 — i?* gvW^g u^3r*/;v) Z^^Zk] 




(3 b) X*m&£frif'2- (4, 4-i^^/Vv'^P^^v'A') -7^.^ 
7VT (11. 79g, 57. 98 mm o 1) Ol, 2 — P a-<^if ^ ( 

3 0mL) tf^ (2-^BBif/l/) T^it^t (12. 42g, 6 

9. 5 8mmo 1) Sr^Px.T, S*#ffl^iT. «2 0 0°CT"2S|ffi 3 OMtf 

T^ltlLtiift^ 12. 1 5 g Sr»fe^^ LT#/t 0 
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l H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.01 (s, 3H), 1.34 (td, J= 12. 8, 4. 4Hz, 2H) , 1.48-1.68 (m, 
6H), 2.82-2.84 (m, 4H) , 2.95-3.03 (m, 5H), 7. 05-7. 27 (m, 4H) . 
NHCO 1 Hi*#^-C#ft/5>o;fc 0 
[0117] 
(3 d) 

4- [2- (4, 4-^7* =f-/^Z/? P^^r^) 7 a^~AA fcV^.^V— 1 — # 



mMM (3c) -e^it £ frtfc 1- [ 2 - (4, 4 - J-JV^t v-^*r*/A>) 
-7s.zz.fr1 fc^^v 5 ^ (1 1 g, 4 0. 4mm o 1 ) N b V z^^frT % V (6. 2 
mL, 4 4. 4mmo 1). (2 4 7mg, 2. 02 

mm o 1 k *3j;t*^ 13 o ^ ( 1 8 OmL) ©M^, tifB^Tt^ 

?fi0°Cti#Lfc o ^CtZ»^t-7Y^ (9. 7g, 4 4. 4 mm o 1 ) 

(2 OmL) <0?S<^H&S:;bn*.fc o 

MT&BMBStf- h P ^At?<6iBfebfeo fe*5fe?RI4r**bT^ M£^)±T$lfi bfc 0 # 

ft bT«Sfb^«5 14. 8 9 g «r&3t&it&:R4fc £ LT#t, 
1 H~NMR (400MHz, . CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.31 (td, J= 12. 8, 4. 4Hz, 2H), 1.49 (s, 9H), 
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1.49-1.69 (m, 6H), 2.81 (brs, 4H), 2.95-3.02 (m, 1H) , 3.57 (brs, 4H) , 7.06 
(dd, J= 7. 6, 1. 6Hz, 1H) , 7. 10 (ddd, J= 7. 6, 7. 6., 1. 6Hz, 1H) , 7. 16 (ddd, J= 
7.6, 7.6, 2.0Hz, 1H) , 7.28 (dd, J= 7.6, 2.0Hz, 1H) . 
[0118] 
(3 e) 

4— [4— ^p^e- 2— (4, 4 — i?* gvkj^i; n^^-j^/U) 7x^;V] h?^-? 



l&KBftl (3d) -CKafi $ ftfc 4- [2- (4, 4 - J-JV^s? a ^^r^) 
^rc^/l^] fcV^ v^ — 1 — ft/UT^l/^ t — "ff-As^^TtV (8g, 2 1. 5 m 
mo 1 ) N fflSBtf- h9 (17. 6 g, 21 5 mm o 1 ) *5«tt>V^/— A* (3 

oomD o?m^^S*»HMT^«^-eli#bfc 0 ^-\z.^m (1. 1 

mL, 2 1. 5mmol) £r 2 0 5>IWtfffiT tt> ^frTl7HTOLfc 0 
^r^^?)^ (8. 8g, 10 7. 5mmo 1) ^Pi, 

(.0. 4mL, 7. 8mmol) ^ITLT, ^#Tl^WUfc 0 

£OS«-fi&fcira£^ h !> *^j*c$gi£«:fln*.-t\ ffl^^-ctttti bfc 0 
MIS LT, it* *«BET»«I b 7c 0 # b tLThM £r v- V * ftvjo 7^avh^ 

^ ^ - (gm^?-/i'/^'9-is) x*mm vxmm^m i . 9 7 g 

Ltffc. 
1 H-NMR (400MHz,. CDC1 3 ) 

6: 0.96 (s, 3H), 1.01 (s, 3H) , 1.24-1.34 (m, 2H), 1.41-1.64 (m, 6H), 1.49 



Br 



N I 
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(s, 9H), 2.77 (brs, 4H) , 2.89-2.97 (m, 1H) , 3.55 (brs, 4H), 6.92 (d, J= 8. 4Hz, 
1H) , 7. 25 (dd, J= 8. 4, 2. 4Hz, 1H) , 7. 35 (d, J= 2. 4Hz, 1H) . 
[0119] 
(3 f ) 

4— [2— (4, 4-^^f;^p^^) — 4 — ^ejvfc V 4 — ^ ;v~y 



MMM (3e) T?iaafe*H^:4- 2- (4, 

n^ap-^/iO r7^~/U] fc^^v*:/— 1 — jfr/UaffVlfct — ~7f-ft'^7> s r?\' (1 g, 
2. 2 2mmo 1 ) N ^/Wft P ^ (2 9 Omg, 3. 32mmol), 
t-/f^K (5 3 3m gl 5. 5 5mmol), 1^7^^ (I I) (5 
Omg, 0. 2 2 2mmolh h V — t — "fJ-As-fc* * — f? b J 7 ;V$r n z£ 
h (193mg, 0. 666 mm o 1 ) *5 «fc X$*riS V" is ( 1 0 m L) ©1^ 

#/.^s*#!ii^t> « ioo °c-e i i 5 fi-mw ufc 0 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.96 (s, 3H), 1.01 (s, 3H), 1.23-1.66 (m, 8H) , 1.48 (s, 9H), 2.75 (s, 
4H), 2.93-3.01 (ra, 1H), 3.12 (m, 4H) , 3.49 (brs, 4H), 3.86 (m, 4H), 6.70 (dd, 
J=8.8, 2.8Hz, 1H), 6.83 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 
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[0120] 

(3 g) 

4— [3— (4, 4 -v^ ^-JV^V P^^yvk) - 4 - v^- 1 — >f )V~7 



mMM (3f) -CM5fe$tbfc4- [2- (4, 4-v ! ^f;^n^v/^) 
— 4— ^t/l^y ^—4 — i }V7 zu=^;V\ \£^<7i?l/- 1 — y&ykTffvBfe t — -f^-jv 
^^"T)V (8 6 4mg, 1 . 8 9 mm o 1 ) (oW^Wt^f-/^ (1 5mL) — V 

n^^v (2mD m^-mm^mm^mn.T^muxmw bfc 0 tnuNt 

-fb:7K*^^^/W^ (1 5mL, 6 Ommo 1) ^ITU, [^^ftTl 2 B# 

j±Tiftaibfc 0 #b^fca^«:NHv'y •t)?;\'io = 7&t n-^r yv^^a— mm 

a^^jv/^^i/) xmm vxmmik&y*) 6 2 l m g Sr^-fem^: i: L-C#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5:- 0.97 (s, 3H), 1.01 (s, 3H), 1.31-1.64 (m, 8H) , 2.77-2.93 (m, 4H), 
2.96-3.01 (m, 5H), 3.11-3.14 (m, 4H) , 3.85-3.87 (m, 4H) , 6.72 (dd, J= 8. 8, 
2. 8Hz, 1H), 6.84 (d, J= 2. 8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 
NHO 1 Htt^-Ctft^ofco 
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[0121] 

( 3 h) 

4— [3- (4, f-J^st n^^r^) -4- (4-^y/f/^°^7 



5 




mmm o g ) -eaa5t^^4- [3- (4, a-^^^/u^^u^^-^/u) 

-4-t"^7^y-l-^f/l'7i^] ^MDy (lOOmg, 0. 2 8mm 
o 1 ) „ -f yy^jVT/^fM K ( 4 O m g , 0. 559 mm o 1) *5 «fc Tl*r V =7 t 
Ko77^ (2mL) ©Mt, SSf#gI^T^ tfiT MJTt h ^-^tK*^ 
10 f£ MJ«7A (1 1 9m g, 0. 55 9 mm o 1 ) ^Dx.7t 0 

2 EM 5 0 ^mwm, ~ e^SJCSSe^teSi^BfeTK*^ h y !7 A^ca^XtJfTKSrJP 

Tfc^fE^-T- b V !7ATi$$|L7t 0 i&«iJ£fefeUT, «^MffiT$Wf Lfc 0 

15 [3- (4, 4 —i?* ! ?-A'*/# U^*ri/;V) -4- (4-^77' 

^yl^t 0 -<^ v^— 1 — -f/lO ^^—/V] ^*!Jyi 14mg^ifelfttLt 

1 H— NMR (400MHz, CDC1 3 ) 

8 : 0.93 (d, J=6.4Hz, 6H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.34 (td, J= 12.8, 
2 0 4. 8 Hz, 2H), 1.43-1.62 (m, 6H) , 1.83 (dq, J= 7. 2, 6. 4Hz, 1H), 2.16 (d, J= 
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7.2Hz, 2H), 2.53 (brs, 4H) , 2.82-2.85 (m, 4H) , 2.93-3.01 (m, 1H), 3.11-3.13 
(m, 4H), 3.85-3.87 (ra, 4H), 6.71 (dd, J= 8. 8, 2. 8Hz, 1H) , 6.83 (d, J= 2. 8Hz, 
1H), 7.09 (d, J= 8. 8Hz, 1H) . 

MS m/e (ESI) 414 (Mlf). 
[0122] 

mmm 4 ) 

l— rftf-jv— 4- [2— (3, 3, 5, 5 —T h "7* tJkl^L p^^-f-— 1 — =^ 



[0123] 

(4 a) 

h V Z7/U$-u ^ $ 3, 3, 5, 5 — g h 7 ^ gyj^v^ g^d^ — 

1 — j^^/I-j:;*,^/^ 



mo 1) <Z)^7R^ f7t KP77V (3 0 0mL) £3(f»K5CTfc K7 

h V t^/UisVM 75 FVT-VJ* (1M7 h7t Kn77« 1 0 OmL, 





3-, 3, 5, 5-ff7^f^P^f/y (12. 8 g, 8 2. 9 8m 
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1 0 0 mm o 1 ) ^IH5 ^^TlT bfc 0 ^^#TT 4 0 frfflffiW Lfcft 

. ^oE£t^N-7x=;Hf7 (M)7;vto^y^*y'f5K) (32. 

5 1 g, 9 lmmo 1 ) (OMt^T h7tKo77> (1 5 OmL) l«^rJP^, 

) TfttlK b-caiS'fkl^'fe 2 3. 6 5 g Sr&SfeifcJffcGbi: L-T#7c D 
^-NMR (400MHz, CDC1 3 ) 

5: 1.04 (s, 6H), 1.09 (s, 6H) , 1.35 (s, 2H) , 2.08 (s, 2H), 5.51 (s, 1H) . 
[0124] 
(4 b) 

4, 4, 5, 5 --7" h^7*^V^-2- (3, 3, 5, 5~ff7^f/^P^ 
=5-17-- 1 -J^/l^) — [1, 3, 2jj£^-jt±^H7LZ 




^Jfi-PJ (4 a) T?|a3t$tLyt MJ 3, 3, 5, 5 

-rh^^f-Z^P^t-l-^^^^f^ (4 5. 9 4 g, O. 16m 
o 1) (Di?jt*c1rl/ (5 0 OmL) WSVt^ t*X (fc 0 ^ f>) ittfuls (4 
4. 9g, 0. 1 7 7mo 10 s 1, 1 ' — tf^ ( = — /t^* 7 4 / ) :7 ^ n 
n v 5 ^^ (II) ^PP^^yny7'l/y^7 (4g, 4. 9 

mmo 1 ) RUm^k* V (47. 3 g, 0. 482mol) lriBiTM8 

0 tt? 1 6 tf?m 3 O ftffiW bfc 0 

L-tL^mm&, m^mmr h v & j*-?ifcBkisit„ mmi&M^u mm&ufcT 
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-effiM^xmmfc&Vd 39. 2 7 g %mm&mfok L-r#fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.01 (s, 6H) , 1.27 (s, 12H), 1.31 (s, 2H), 1.84 (d, J= 1. 6Hz, 



[0125] 

(4 c) 



2 - ( 1 -If^^vV) 7i/-/l' ( 3 . 5 6 g , 2 Omm o 1 ) (DT^ b — 
MJ;k (15mL) SSiS^Sr^?i.T?^ U7h„ *iHZ^t-^/V (4. 
8 g, 2 2mmo 1 ) <DTi? MJ/V- (1 5m L) ^^M^Lfc 0 

3 5 z?t : -($m&mVfk Ltifc. 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.49 (s, 9H), 2.82 (t, J= 4. 8Hz, 4H), 3.59 (t, J= 4. 8Hz, 4H), 6.87 (td, 
J= 7. 6, 1.2Hz, 1H), 6.96 (dd, J= 8. 0, 1. 2Hz, 1H) , 7.07-7.14 (m, 2H) . 
20 OH©lHS#m^ofc 0 
[0126] 
(4 d) 



5 



2H), 6.26 (t, J= 1. 6Hz, 1H) . 



10 
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4 — ( 2 - f !J 7;^p ^ ^ y^;w^^/t/^^^7x^) tf^^v^— 1— # 




5 — t — 'f'J-jVzE-Ts'rtV (4 . 6 1g, 16. 5 6mmol) N MJ^ 

y (11. 5 mL, 82. 5 mm o 1 ) 1kX$ v v J- ? Z/ (100m 

h ]) ^ # >^;^^m%7^ (4mL, 2 3. 7 8 mm o 1 ) 

* \Z. 4 0 ^fl^tttlT Ufc 0 

15 gfeHfeHffri: LT#fc„ 
1 H~NMR (400MHz, CDC1 3 ) 

8: 1.48 (s, 9H), 2.95 (t, J= 4. 8Hz, 4H) , 3.62 (t, J= 4. 8Hz, 4H) , 7.10-7.16 
(m, 2H), 7.18 (dd } J=8.0, 1. 6Hz, 1H) , 7.33 (ddd, J= 7. 2, 7.2, 1. 6Hz, 1H). 
[0127] 
20 (4 e ) 

4 — [2- (3, 3, 5, 5 -7^ h^^v^v^ n^^-ft-- 1 — ji^^) 7x^ 



200 



WO 2005/063705 



PCT/JP2004/019795 




mMM (4 d) XWt ^ifc4- (2-MJ7;^n^^y^^W 
tf^<7 v 5 ^— 1 — t -^^vl^^TVV- (6 • 1 6 g, 1 

5mmo 1) N (4 b) "C»SSnfc4, 4, 5, 5-7 h7^f ^-2- 

(3, 3, 5, 5 - f h 7 ^ P^^rt- 1 3, 2]^ 

^-^cD-tFxi =7 is (4. 6 g, 17. 41 mm oik K> Ay@£H# JJ ^ A ( 3 . 2 g 
, 1 5mmo lk 1 , 2-v 5 ^ h^i^^ (6 OmL) ( 3 m L) 

tf>^:7^ >0 /N^i>t^A (0) (1 . 7 4 g, 1. 5mmo 1 ) $rjjPX.7c 0 #CV^ 
n <Dm&®>&fl»M. 8 5 °CT? 2 H#ffl 2 0 ^jfW 2 b7c 0 

UX#7c 0 

1 H— NMR (400MHz, CDC1 3 ) 

5 : 1.02 (s, 6H), 1.07 (s, 6H) , 1.40 (s, 2H) , 1.48 (s, 9H), 2.16 (d, J= 1. 6Hz, 
2H), 2.91 (t, J=5.2Hz, 4H) , 3.51 (t, J= 5. 2Hz, 4H), 5.50 (t, J= 1.6Hz, 1H), 
6.97- (dd, J= 8. 0, 1.2Hz, 1H), 7.01 (ddd, J= 8. 0, 8.0, 1. 2Hz, 1H), 7.09 (dd, 
J= 8.0, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 8.0, 1. 6Hz, 1H) . 
[0128] 
(4 f ) 
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1— [2— (3, 3, 5, 5 — T h7^f/^ p^drjj-- 1 —=c^;V) 7 



(4e) [2- (3, 3, 5, 5-fh7^f/^ 

n^^f-— 1 — ^^^/k] v 5 ^ — 1 — jj/U7$l/m t-^f/H 

^TVl'Cl. 7 8 g , 4. 4 7mmolk MJ7^tngli (5mL, 64. 9 
mm o 1 ) %lT$x?<? nn^^i/ ( 1 5 m L) 8 B#F1 2 0 ftffi 

*IIte^«J0>3|a£j$4& l . 6 2 g £r?»feH#: £ UT#/c 0 
X H-NMR (400MHz, CDC1 3 ) 

5: 1.03 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H) , 2.12 (d, J= 1. 6Hz, 2H) , 3.14 
(t, J=6. 0 Hz, 4H), 3.19 (t, J- 6. 0Hz, 4H) , 5.49 (t, J= 1. 6Hz, 1H) , 7.01-7.11 
(m, 3H), 7.22 (ddd, J= 8.0, 7.2, 2.0Hz, 1H) . 
NHO 1 H(i#^-^#^^ofc 0 
[0129] 



X—rff-JV— A— [2- (3, 3, 5, 5 -T h 7^ f P^f - 1 -x 

y^=.jv] ^<yj^y mm. 




(4 g) 
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mmm uf) •vsmztnt.i- [2- (3, 3, 5, 

n^^ri^— 1 —=^=^/V) y =c=-;V] \?^=7i/l/ (15 0mg, 0. 5 0 3mmo 
1), ^WA^tK (0. 0 9mL, 1. 0 11mmol)Mff7tKD 
17^^ (7mL) Si&T? Ti? h ^^7K*fl2li 5*^ h V ( 

2 7 0mg, 1. 2 7 4mmol) £jftgfe(0. 0 3 m L , 0. 5 2 4mmol 

LTl-7'f^-4- [2- (3, 3, 5, 5 — h 7 ^ ^/I'V^ n-^df ih— 1 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (t, J= 7.2Hz, 3H), 1.02 (s, 6H), 1.07 (s, 6H) , 1.34 (q, J= 7. 2Hz, 
2H), 1.40 (s, 2H), 1.48-1.55 (ra, 2H) , 2.17 (d, J= 1. 6Hz, • 2H) , 2.35-2.39 (m, 
2H), 2.55 (brs, 4H), 3.02 (brs, 4H) , 5.51 (t, J= 1. 6Hz, 1H), 6.96-7.02 (m, 
2H), 7.07 (dd, J= 7. 2, 1.6Hz, 1H) , 7.19 (ddd, J= 8. 0, 7.2, 1. 6Hz, 1H) . 

fc„ zLfL&n^^x°i&m^, wmvc&vo 1 2 4m g &m&&&k tt#fc„ 

MS m/e (ESI) 355 (MH + ) . 
[ O 1 3 0 ] 
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(mmm 5 ) 

1 _c / ^ P 7°pt:V^f-;l / -4- [2- (3, 3, 5, 5~tF7^W^p 



(4f) T^t^frWtl- [2- (3, 3, 5, 5-Th7*^^>? 
a^^r^— 1 — ^^JU) y \?^<yi?^ (40mg, 0. 1 3 4 mm o 1 

) N p^p^y^/W^rt K (0 . 0 1 4mL, 0. 18 7 mm o 1 ) RtF 

7f7tFP77^ (3mL) h P Tir h ^TK^-fbfS 5 St^ 

MJ«^A (34mg, 0. 16 mm ol) i: WtB: (0. 0 0 8 m L , 0. 140 
mmo 1 ) ^rllll^P^fCo 

1 — cz-7°n fcVV.?* ^/V— 4 - [2— (3, 3, 5, 5 — T V 7 * 'T'/l'l'? ^ 

CD 7 n n ^ * ^^^f U 4 N^bTK^i^^^/^^Sr^Bx.Tc 

#fenfea?t@M*EKiS't-r N tlM^^ 3 5 m g &&Sfe&£ii i: UT#7c 0 
MS m/e (ESI) 353 (MH + ). 
[ O 1 3 1 ] 
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mtmi 6 ) 

1 —[2 — (4, p^^ri^/V)— 5— * h^^7x^]-4-(f 




5 [0132] 

4, 4 — v?xf;l/- 2 — P^-^iry ^ 




#%5:fifc : Michael E. Flaugh, Thomas A. Crowell, and Diane S. Farlow, J. Org. 
Chem. , 1980, 45, 5399. 
10 [0133] 
(6 a) 




4, 4 — v^^/V— 2 — n—^ir / V ( 1 g , 6. 5 7mmol) N 10% 
^ (6 Omg, -^tKK *5it^@^^^^/V (1 5mL) <7>?J?r^#3 

1 H-NMR (400MHz, CDC1 3 ) 
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8 : 0. 85 (t, J= 7.6Hz, 6H), 1.43 (q, J= 7. 6Hz, 4H), 1.65 (dd, J= 7. 2, 7. 2Hz, 

4H), 2.31 (dd, J=7.2, 7.2Hz, 4H) . 
[0134] 
(6 b) 




mmm (6a) -vmt z tut 4,4- ^^^^^ a — ^f-y > ( 7 2 0 m g , 

4. 6 7mm o 1 ) COM^ h7t Kn77> (2 OmL) t«^^*#H^;T 
10 K7^r^^ -Tir h^-C- 7 0°C&T^*PU Jt#bfc 0 ^(Dj«^. fcf 

(MM^Wp/iO 75 FUf !>A (lMTf7tFn77^E 5. 6 
mL, 5. 6mmol) &#S* te»T bfc 0 I^^TT* 6 0 Lfc&. EL 

Ml-N-7x^;l/t^ (h^/Vtn^^^MW? K) (1. 7 5 g, 4 
. 9mmo 1 ) *M?L. #^(31^a^-e#S^ -^7^7)5 b 2 7B#P H m#bfc 0 

mm^j^^^>-) x*mm ^xwmit&m 1 1 o m g t lt# 

20 fc 0 

X H-NMR (400MHz, CDC1 3 ) 

5:, 0.80 (t, J= 7. 6Hz, 6H) , 1.21-1.40 (m, 4H) , 1.55 (t, J= 6. 6Hz, 2H) , 1.95 
(dt, J= 4. 0, 2. 8Hz, 2H), 2.25-2.30 (m, 2H), 5.63-5.66 (m, 1H). 
[0135] 
25 (6 c) 
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T^^/V- Cl. 3, 2] ^tWP7^ 



(6 b) hV ^i'.x/Vafri'gK, 4-v^^A- 

in^-^-y-— 1 — ^ — /wcx-tvW ( 5 . 1 1 g, 17. 8mmo 1) Ov 5 ^ 
(6 0mL) mm^., tf^ (t°t37^-b) ^#nv (5. 2g, 2 0. 5 
mm o 1 ) N 1, 1 '-t^ (v'yi^/^^^^y) 7xt3-fey^Pn^7> 5 
f>A (I I) v'^na^ * (580mg, O. 71 mm o 1 ) 

*5 £ XfWtWtX V V (5. 3 g, 5 3. 5mmol) «rjbH;fc.Tfl-?& 9 0 °C"e 4 B# 

#)4. 16gSr&^iLT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0. 76 (t, J=7. 6Hz, 6H) , 1.13-1.37 (m, 18H), 1.84-1.86 (ra, 2H), 2.05-2.10 
(m, 2H), 6.48-6.50 (m, 1H) . 
[0136] 
(6 d) 

1— (4 > 4 — j/^^/U-y? p^-^rf-— l — =c=-M — 4 — ^ h ^cis— 2 — ~ h 
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4 —y'u^e- 3—^ hnT — y— /V (2 g, 8. 6 2mmo 1) N MMffl (6 c 
) -e®£££tWc2- (4, n^^iJ— 1 -ji^p) -4, 4, 

5, 5—T h7^f^~ [1, 3, 2] mt*P7^ (2. 7g, 10. 3 
mmo 1), "9A^=#!J r>A (2. 7 g, 13. 0 mm o 1) *5«ttri, 2 -v 5 
^ h^i/j:^^ ( 2 0 mL) <D^4^&^*#IS^T^fiTif#U rf7^ 
( |s jj :7a^/l^.x;7 j I/) s*7i?&J* (0) (0. 5 g, 0. 4 3 mm o 1 ) £r 

& Sr y # ^v^ *7A^nvf^77^ (fi*^^/--^ ^) "CAMS tt 
tlM'fb^ 2 . 4 g Sr*3SEfe*^«b £ UT#fc„ 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.82 (t, J= 7.2Hz, 6H), 1.22-1.54 (m, 6H) , 1.87-1.94 (m, 2H) , 2.14-2.20 

(m, 2H), 3.84 (s, 3H), 5.48-5.54 (m, 1H), 7.04 (dd, J= 8. 4, 2. 8Hz, 1H), 7.16 
(d, J= 8. 4Hz, 1H), 7.29 (d, J= 2. 8 Hz, 1H). 
[01 37] 
(6e) 

2 — (4, 4 — Zf^f-jVi/P p^drj^— 1 — — 5 Y^i^Z^^ALLA 

1/ 




MMm (6d) -eSS5t*^fel- (4, 4 -v^xf/k^^ dMJ— 1 -rc- 
;V) — 4 — * h =3fv-— 2 — ~ b n^^-ei^ ( 2 . 4 g, 8.3 mm o 1 ) (D^$ 
(2 0mL) IftTy^^A (2. 2 g, 41mmo 1) OtR 

M(5mL) *5«fct*iRt& (1. 2g, 2 0. 7mmol) MJ&^MB. 9 0°CX 
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X H-NMR (400MHz, CDC1 3 ) 

5 : 0. 82 (t, J=7. 2 Hz, 6H) , 1.21-1.56 (m, 6H), 1.92-1.96 (m, 2H), 2.16-2.22 
(in, 2H), 3.75 (s, 3H), 5.61-5.65 (m, 1H) , 6.24 (d, J= 2. 8Hz, 1H) , 6.29 (dd, 
J= 8.4, 2. 8Hz, 1H), 6.87 (d, J= 8. 4Hz, 1H). 
NH2©2 Hf^^^-e^Jfe^o^to 
[0138] 
(6 f ) 

1— [2 — (4, 4 — v^-J^^/l^^^ 7 P-^-^rf" — 1 — — 5 — ^ Mfj^^T^^V 

] ^jzi^ 




H 



)— 5— ^ f^^7x=;t/7 5 >- (2. 6 g, 1 Ommo 1 K tf^ (2—^ an 
J^/l") T^^tM-WM. (2. 2g, 12mmol) ©1, ^-^PP^yf^ 
(lOmL) fiS?RSr^a2 1 0°C-T?if#bfc o Srf&»i;£iA 

MM bfc D # 6> frfcBS & N H y # ff/Vj) 7^^P^^77^ (gjigfeo^ 
X H-NMR (400MHz, CDC1 3 ) 
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8: 0.82 (t, J= 7.2Hz, 6H) , 1.22-1.52 (m, 6H) , 1.90-1.96 (m, 2H) , 2.38-2.46 
(m, 2H), 2. 78-3.04 (m, 8H) , 3.79 (s, 3H), 5.61-5.66 (ra, 1H), 6.50 (dd, J= 8. 4, 
2.8Hz, 1H), 6.52 (d, J= 2. 8Hz, 1H), 6.99 (d, J= 8. 4Hz, 1H) . 
NH0 1 Hf3#j£~e#&;0>ofc 0 
MS m/e (ESI) 329 (MH + ). 
[0139] 
(6 g) 

1 - [2 - (4, 4-^/^^ p^^f-- 1 — j^aQ — 5—7^ hjej£Z-^^k 
]- 4 — (T h^t Kp ^~ 4 — ^T/U^ gVk) Mfe^ 



MMM (6f) "C^it^ttfc 1 -[2 -(4, 4 p^dMJ— i _ 
- 5 - ^ ^ i/7 i^/l'] v^i/ ( 9 O m g , 0. 2 7 mm o 1 ) CO 

7f7tKn77^ (lOmL) Ig^tei. r b 7 t Kn if 7 ^- 4 -*;wvvr 
t K (3 7mg, 0. 3 2mmo 1), hV Tir h ^7K*ft:« 5 MJ ^ ( 
8 7 m g , O . 4 1 mm o 1 ) „ ( 3 2 m g , 0 . 5 7 mm o 1 ) 

rn.rn.-v i mm s o &mw Lfc ^^^i^p^^xmi- hv v j**m&&m^ 
mm^/^vmm u/c 0 ^r&Ji zmfoffim-? vnm ufc„ «r$i 

5feU it»cS:«JET«l3BSbfc„ #btLfcaSSrNHv-y ^/^y^P-rf^ 
7^4— (MWi^^^/^*^^) T'IIItl-[2-(4 ) 4-^f;Wn^ 
^rf-- 1 — 5—7^ f^v-^^^/Kl — 4 — f7t KPt°7^-4- 

-r 5 o m g Ltufc. 
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Hi-NMR (400MHz, CDC1 3 ) 

8 : 0.82 (t, J= 7.2Hz, 6H) , 1.40-1.94 (m, 13H), 2.22 (d, J= 7. 2Hz, 2H), 
2.35-2.58 (m, 6H) , 2.94-3.18 (m, 4H), 3.38 (td, J= 12, 2.0Hz, 2H), 3.77 (s, 
3H), 3.90-4.00 (m, 2H), 5.59-5.64 (ra, 1H) , 6.47 (dd, J= 8. 4, 2. 8Hz, 1H) , 6.51 

(d, J= 2. 8Hz, 1H) , 6. 97 (d, J= 8. 4Hz, 1H) . 

MS m/e (ESI) 427 (MH + ) . 
[0140] 
(6 h) 

1 — [2 —(4, 4— ^xfvUv^ P^^vvl-) — 5 — ^ h^v^ — 4 — (-7^ 



H«J (6g) -C»3£$^l-[2-(4, 4— ^^/V^o-^^-- 1- 
^^A-) - 5 h^S^r* — 4 — h 7 t Kot°7 V— 4 — f f-/U) 
fcr^^itSfeStt (34mg) ©/^/^ (5mL) jSStl 0%^7^?A 
i7-^>- (lOOmg, ^7K) ^rJPx.. 7k*^f^#IS^;Ts IfifffTU 3H#W 




- HCl 
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L H-NMR (400MHz, CD 3 0D) 

6 : 0.82 (t, J= 7.2Hz, 3H) , 0.83 (t, J= 7.2Hz, 3H), 1.20-1.82 (m, 17H) , 
2.16-2.28 (ra, 2H) , 2.86-2.96 (m, 1H) , 3.10-3.36 (ra, 6H), 3.48 (td, J= 12, 
2.0Hz, 2H), 3.68 (d, J= 7. 2Hz, 2H), 3.77 (s,3H), 3.98 (dd, J= 7. 2, 4.0Hz, 
2H) , 6. 72 (d, J= 2. 8Hz, 1H) , 6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 7. 20 (d, J= 8. 4Hz, 
1H). 

MS m/e (ESI) 429 (MH + ) . 
[0141] 

(mmm 7 ) 

1_^ 7 ^-4- f2- (4 - t --f^JV^/t 1 ~^-^) -4 - ( 




OCHg 



[0 14 2] 



15 



(7 a) 

4 _^ b^y-tr^y y-iy mMM. 



OMe 




4_ t p-p^v'tViJ 1 - ^;t/*>tt -^f/^^T/V (25. 5 g, 

12 7mmol) Kn77^ (lOOmL) tv'^/^T 
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\zffrm^it 0 ^v^T, Tkmik-i- MJ^oeo %mytmmm c 7 . 6 g , 190 

mmol) &&*K3ftmT?1in%.1to EOfcm&m&ltX^-UiSIt, 7 0»L 
f c ^^ N Sl^OlC^iLfc, $ 3 ^-fb^/l" (9. 5mL, 15 2mm 

5 o i ) ©te 7 Xf ]>7tFn77y (20mL) -^WMT$ K (5mL 

) (Dm&wm&^<vRfoM^&*^2 oftmxM7ifc 0 m^x\ 

rcDgJfi^S^K^^^ (2 OOmL) Sr^D^. 0°C^^*PU 3f#L7t 0 

1 3 B#H8Jfc#Mg N ®S$^MET«ff Lfc 0 3»aESr^*0^^ n n * * l/X*m 

HUT, 1 7. O g Sr&Sfe&NI £ LT#7b„ 

X H-NMR (400MHz, CDC1 3 ) 

5:1.95-2.02 (m, 2H), 2.05-2.15 (ra, 2H), 3.14-3.30 (m, 4H), 3.32 (s, 3H) , 
3.52-3.57 (ra, 1H) . 
20 NH©lHliWm?t^ot„ 
[0143] 
(7 b) 

5^ (4 h^r^^^V -J-^— 1 fjk) -2-- hP7xy-;U 
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N0 2 



mmm (7 a) ~vm^.^nti4-^ v^^^-^v^^m.mm. o. io g) 6 

0. Olmmolh 5-7^tP-2--hn7iy-^ (6. 91g, 4 3. 
9 8mmo 1) *5 f^*/^7 ^ K ( 1 2mL) <D?g^£:^Sf 
5 TM^bfc 0 KJS?0U£ b U 5 ^ (1 5. 2 4mL, 1 0 9. 9 5 mm o 

1 ) 8 0 0 C"T? 3 BfHJ 3 0 ftMW Ufc D 

/wm&f&m&tiazLito zKD^mm^w^ Tkasr^^v^— r^tiiuL 

10 U 4t»cSr»JEETaiSieb^:„ nhtif^mm^^V t)?f}Vt)=7 J*? w h^T 7 ^ 

— (g^c^/k/-^1^) -e»#LT^IS^^3 7. 3 6 g%Sfiifii:L 

^-NMR (400MHz, CDC1 3 ) 

5 :l. 60-1. 68 (ra, 2H) , 1. 83-1.90 (m, 2H) , 3.26 (ddd, J= 13. 2, 8.0, 3. 6Hz, 2H), 

15 3.32 (s, 3H), 3. 42-3. 47 (m, 1H), 3.62 (ddd, J= 13. 2, 7.6, 3. 6Hz, 2H), 6.24 

(d, J= 2.8Hz, 1H), 6.36 (dd, J= 10.0, 2. 8Hz, 1H) , 7.87 (d, J= 10. 0Hz, 1H) . 

oh© l Htt4#j£-r?£;fca»ofc: 0 

[0144] 

(7.c) 

20 Yji2Jk2LEA#J^2}^^ 5- (4-^h^^^v ; y-i — f/v) - 

2 — ^ h p7x^;1/x^t^ 
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mmm (7b) •vrnxtztnns- (4-^ h^^t^^^y-i — <vio -2 

-- hn7x/wv (2 . 3 5 g, 8. 1 6mmo 1 K h !)xf/U7 5 ^ (5. 
7mL, 4 0. 9mmo 1) £5 J; 0*$^ u u ^ ? V ( 5 0 m L) (D^-^^ttRtK 
^PTW^U MJ7/^P^^^/^^i7Xfe (2mL, 12. 24mm 
o 1 ) (U5 #T?«5T U R^T-C 1 0 ^mmW Ufc c 

7 — (^^^^/-^drf-^) TfffiflR UT^®^^ 3 . 2 7 6 g ^feglf* 
i: bT#fc„ 

X H-NMR (400MHz, CDC1 3 ) 

5:1.66-1.74 (m, 2H) , 1.84-1.92 (m, 2H) , 3.27 (ddd, J= 13. 2, 7.6, 3. 6Hz, 2H), 
3.23 (s, 3H), 3.47 (m, 1H), 3.58 (ddd, J= 12, 8.0, 3. 6Hz, 2H), 6.54 (d, J= 
2.8Hz, 1H), 6.72 (dd, J= 9. 6, 2. 8Hz, 1H) , 8.07 (d, J= 9. 6Hz, 1H) . 
[0145] 
(7 d) 

2— (4 - t E^±±z: i — - 4 > 4 - 5 » 

^/^- [1, 3, 2] v^^f-^n ^ 
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^n^t-l-x^x^r/V (5 5. Og, 19 2. 1 mm o 1 ) &3\ tf^ 
(tf^-=9— H ^t'ny (56. 1 g, 2 2 0. 9 mm o 1 k 1, 1 " — 

/) 7xnt^nPA°7i;t)^ (II) ^nn^^ 
^n^^l/vy^^ (4. 8 8 g, 5. 9 8 mm o 1 ) N @jsgfe;& !) ^ (56. 6 g 
5 ,5 7 6. 3mmol) *3«tt^^^"^^ (4 0 0mL) SrJD^.T^ift 8 0 °C"e 

1 6B#P B m#bfc 0 

10 *7^avf^77>f- (g^^/W^^I^) T?»S4U t-^/^Sp 

LTIIfb-ptl 3 8 . 9 7 g SrgJatfeBtei: LT#fc„ 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.85 (s, 9H), 1.00-1.43 (m, 14H), 1.78-1.90 (m, 2H) , 1.98-2.17 (m, 2H) , 
2.24-2.32 (ra, 1H) , 6.59 (dd, J= 2. 0Hz, 1H). 
15 [0146] 
(7 e) 

1- [3- (4 - t JV^S # P^^rf-— 1 — jc^/lQ -4-xfP7x^ 

] -4-^ h^v^°-<y 




20 (7 c) -^SBt£tL7c MJ ^/UJru ?t ? >xjU7fr^m5- (4-?>-h^- 

iyt^D v>>-— 1 - 2 -~ f n ~7 zc~}\,au^*r>\, ( 3 . 2 7 6 g, 8. 
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5 2mmo 1 ) CO 1 , 2-1?* Y Is ( 8 0 m L) WWi^ MMffl (7 d 

) ■Vm&£fof£2- (4- t -^/Ul/?u~.3r-y--i-^^/U) -4, 4, 5 
, 5»fb5^f/>-[l, 3, 2]i?tWn7V (2. 4 7 8 g, 9. 38 
mmo 1 K T" h^^^ ( h JJ 7s=M^7^ >0 ^v 5 ?^ (0) (492m 
5 g, 0. 4 2 6 mmo 1 ) N *3 £tJ*9 A/B&H# U 17^. (2. 7 1 4 g, 12. 79 

mm o 1 ) SriEJ^T, Ml^H^T. 9 0 °C-? 2 B#Pb1 3 0 L7c 0 

io I L 1 1 - 7'f ;H^f£ O 7 ir 5f t LTlift^i 1 . 8 7 g ^©fe^H i: b 
T#7c 0 

X H-NMR (400MHz, CDC1 3 ) 

5:0.90 (s, 9H), 1.38-1.43 (m, 2H), 1.64-1.74 (m, 2H) , 1.86-2. 00 (m, 3H), 
2.13-2.33 (ra, 4H) , 3.21 (ddd, J= 12.4, 8.4, 3. 6Hz, 2H), 3.38 (s, 3H) , 3.46 
15 (m, 1H), 3.67 (ddd, J= 11. 2, 7.2, 3. 6Hz, 2H), 5. 57 (t, J=2. 4Hz, 1H), 6.54 (d, 

J= 2.8Hz, 1H), 6.72 (dd, J= 9. 6, 2. 8Hz, 1H) , 8.07 (d, J= 9. 6Hz, 1H) . 
[0147] 
(7 f ) 

2- (4 - t --f=5-;v*y? f£jtzz 1 =^=2kl -4- ( 4 - * h ^v-fc: 0 ^ V 
20 ^Jis—i—^/v) -y^~jv~T%^ 




217 



WO 2005/063705 



PCT/JP2004/019795 



(7e) X^m^tlt^l- [3- (4- t-^/W^^P— ^rf— 1- 
.zc^/P) - 4 — := b n - 4 h ^risK^V v 5 ^ ( 1 • 8 7g, 5. 

0 2mmo 1 ) N ifrffcT ^^E-~ V J* (9 3. 6mg, 1. 7 5 mm o 1 K ^7 
—JV (3 0mL) -7k (lOmL) I^i^^ ct TJ*!^ (981mg, 17. 5 
7mmol) ^W^H^T, ^*#IS^T. «9 0 t CT'2B#im#tlfc o 

^©SM!^ MT^^A (30mg, 0. 56mmolK £ gfegft ( 3 
0 0 m g , 5 . 3 7 mm o 1 ) N^#Tt? 3 H^ffi 1 5 bfc 0 

1 . 1 5 5 g Sr&JtfeHffcfc bT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5:0.90 (s, 9H), 1.24-1.42 (m, 2H) , 1.66-1.76 (m, 2H), 1.90-2.06 (m, 4H), 
2.14-2.24 (m, 1H), 2.28-2.32 (m, 2H), 2. 72-2. 80 (m, 2H) , 3.26-3.37 (m, 3H) , 
3.37 (s, 3H), 5.75 (brs, 1H), 6.63 (d, J= 8. 4Hz, 1H) , 6.67 (s, 1H) , 6.71 (d, 
J= 8. 4Hz, 1H) . 

NH2©2 Hf± ; #^-t?#^^^ofc 0 
[0148] 
(7 g) 

1- [2- (4 - t - ^f /l/i^^ P^^f - 1 -4- {A-^Y^-jy 
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H 



(7f) ( 4 - t - n^drt- 1 -x=;i/ 

) - 4 - (4-^ h^-^fcf^U -Jl/- l—^/V) ~7^=-;VT % 1/ ( 1 . 1 5 5 g, 
3. 3 7mmol) CI, 2 -v'^ n n-iyif y ( 1 5 m L) (2 
5 — ^ u n :x.^vu) T 5 f&Wtffi. ( 7 2 2 m g , 4. 04 mm o 1 ) SrAP xi N 

IfflMT, ma 2 o o°c-em#bfc 0 

10 fi^r*7k*tt h y >)A-i:^ltfc 0 &ati:U II^iJ±TIlL-fc 0 

lt, t - y^^rnum^ ^-t^fct \^xmmfc&yo 6 6 o m g ^ 

X H-NMR (400MHz, CDC1 3 ) 

15 5:0.84 (s, 9H), 1.12-1.32 (ra, 2H) , 1.58-1.66 (m, 2H) , 1.80-1.98 (m, 4H), 

2.08-2.16 (m, 1H) , 2.28-2.40 (m, 1H) , 2.59-2.62 (m, 1H) , 2.76 (td, J= 12.0, 
2.8Hz, 4H), 2.83-2.91 (m, 6H) , 3.22-3.28 (m, 1H) , 3. 31 (s, 3H) , 3.36-3.42 (m, 
2H), 5.63 (t, J= 2.4Hz, 1H), 6.67 (d, J= 3. 2Hz, 1H), 6.70 (dd, J= 8. 4, 3. 2Hz, 
1H) 6.81 (d, J= 8.4Hz, 1H). 

20 NHClHtt^S^^ofc, 
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[0149] 

(7h) 

I—Zfj-As— 4— [2- (4 - t —zff-frx/P *¥l7— 1 — Ad. —4— ( 



5 




H»<] (7g) X*MlkiSfotLl- [2- (4- t -^W^n^f - 1 - 
oc^/k) -4- (4-7* b^i/fc^y v 5 ^- 1 — f ^s-;!'] t^^v 5 ^ ( 
lOOmg, 0. 24 3mmo 1 ) <0*r F7tKn77^ (3mL) t^te, ~f 
f^T/Wft K (0. 0 2 8 lmL, 0. 3 1 6 mm o 1 ) N h V T*t h ^r^THSt 
10 ft[J5*tM)>>A (8 7. lmg, 0. 3 16mmol) fciM (0. 0 

267mL, 0. 466 mm o 1 ) Sr^Px., git* 4 3 0 

ltl-7'f^-4- [2— (4— t — ^"f-jVis? n^df-i?— 1 — oz^/l/) —4 

X H-NMR (400MHz, CDC1 3 ) 
20 5: 0.89-0.96 (m, 12H), 1.18-1.39 (m, 4H) , 1.48-1.60 (m, 2H) , 1.64-1.74 (m, 
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2H), 1.86-2.06 (m, 4H) , 2.14-2.23 (m, 1H) , 2.30-2.42 (m, 3H) , 2.47-2.60 (m, 

4H), 2.66-2.74 (ra, 1H) , 2.78-2.86 (ra, 2H) , 2.89-3.06 (m, 4H) , 3.28-3.35 (m, 

1H), 3.37 (s, 3H), 3.41-3.48 (m, 2H), 5.69 (brs, 1H), 6.73 (s, 1H) , 6.76 (d, 
J= 8.4Hz, 1H), 6.89 (d, J= 8. 4Hz, 1H). 

^th&mm^^ (3mL) i-^?u 4 Nm^t^mm^^^M (o. 1 

1 m L, 0. 44mmol) %:M7Lfz- 0 

N t -^A-KtM&^-t? 5 fck LTIIM^I 8 3 m g £r#Sfe@#£ LT#fc 



MS ra/e (ESI) 468 (MH + ). 
[0150] 

mmm s ) 

l-^^/U— 4— [2- (3, 3, 5, 5 —T h "7* gvV±^ g^^v^) 



[0151] 

(8 a) 

4- [2— (3, 3, 5, 5-7b7^W^P^^) 
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mmm u e ) x*wmzfcfr4- [2— (3, 3, 5, 5-fb7>f^ 

JXfvl' (3. 87g, 9. 7 1mmolk 1 0 %s**7 9 J 17 A77 — /J?^ ( 2 . 3g 
5 , -azKK *9 S^As (2 5mL) £5«fcU^r h7tKP79^ (2 5mL) 

#3^, 7K*77^#ffl^T> SH^ffiLT? 2 2 0f W 3 0 Lfc c 

> «&%MffiT$t«^ «Sfc-£*&©&3=fifc«& 3 . 8 3 g Sr^H-fe?ftiK#> £ UT 
#7c D 

10 ^-NMR (400MHz, CDC1 3 ) 

6: 0.92 (s, 6H), 1.12 (s, 6H) , 1.12-1.47 (m, 6H) , 1.49 (s, 9H), 2.83 (brs, 
4H), 3.59 (tt, J= 12. 4, 2. 8Hz, 1H), 7.07 (td, J= 7. 6, 1. 2Hz, 1H) , 7.10 (dd, 
J=7.6, 1.2Hz, 1H), 7.16 (td, J= 7. 6, 2.0Hz, 1H) , 7.24 (dd, J= 7. 6, 2.0Hz, 
1H). 

15 k°^7v ? ^i©4H^ttf£l?#*^ofCo 
MS m/e (ESI) 401 (MH 4 ") . 
[0152] 
(8 b) 

1— [2- (3. 3, 5, 5-7h7^f^P^^) 

20 V s >^ 
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H 



mmm (8 a) -e®Bt$ttfc4- [2- 0, 3, 5, 5-^h5^f/w 

n^dri/^) ^^-yk] t°^7^^-l-*^*>f t— ^vwc;*7vw (9 
. 7 9 g, 2 4. 4 4mm o 1 K b U (2 5mL, 3 4 6 mm o 1 

5 ) 'BC&i?? uu*?^ (50mL) ©Mi^Ifif 1 B#Pb1 3 0 ftMW 

ft mmm %mm±m.7k x»mmk , m*tim?r v v a x* 4&a u fc Q mmi 

10 ^<Df£,f 0 £M?U SC35aK^^T?|fe3BfeSE, «JBfl2^4 - 9 4 gSr^MSi: L 
±m 4. 94g(DP7h© X H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.11 (s, 6H) , 1.13-1.44 (ra, 6H) , 3.17 (brs, 4H), 3.35 (brs, 
4H), 3.47 (tt, J= 12.4, 2.8Hz, 1H) , 7.10-7.30 (ra, 4H) . 
15 NH©lH(4iFtr*#^ofc 0 

mmit&m 4 . 9 4 g &%it&m$<otfc&m&*mife^ ' #^fc®ii^NH 
icaua^-^w 2 . 2 3 g srMfeM^ t Lttfc. 

_h|B 2. 23g©n$/ X H-NMR (400MHz, CDC1 3 ) 
20 5:. 0.92 (s, 6H), 1.13 (s, 6H) , 1.17-1.35 (m, 4H) , 1.41-1.46 (m, 2H), 

2.84-2.86 (m, 4H), 3.01-3.03 (m, 4H), 3.59 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.04-7.16 
(ra, 3H), 7.21 (dd, J= 7.6, 1. 6Hz, 1H) . 

NH© 1 m-z^fj&x^tzfrofco 
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[0153] 

(8 c) 

I—Zff- 7^—4— [2- (3, 3, 5, 5 -T b Z ^ =f-/^^^ u^^-jy/U) 7 



(8 b) -ClKat^^l- C2- (3, 3, 5, 5-fb7^f/^ 
n^dfvVl/) 7*=^] fcf^^v 5 ^ (3 0 0mg, 1. OOmmol) ©f f7 
tKp77y (2 0mL) 7"^ ^7^r t K (107mg, 1. 49m 

mo 1). h V Tir h ^v'TklSHb^ 5 b (420mg, 1. 9 9 mm o 

1 ) „ *3 <fc t*Bfcift ( 6 0 m g , 0 . 9 9 mm o 1 ) &M&lJmZ-s 1 3 B#Pr1 3 

. mm&Mi£Tmmvfc 0 #^fcHiss:NH$/]j*W7^nrf^77 

(^It^/W/— ^) -e«^b-C, [2-(3,3,5, 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 0.94 (t, J= 7. 2 Hz, 3H) , 1.12 (s, 6H), 1.20-1.60 (m, 10H) , 
2.37-2.41 (m, 2H) , 2.40-2.62 (brs, 4H) , 2.92(t, J= 4. 8Hz, 4H) , 3.57 (tt, J= 
12.4, 2.8 Hz, 1H), 7.03-7.08 (m, 1H), 7.09-7.16 (m, 2H), 7.19-7.22 (m, 1H) . 
n W o a * # V ( 5 m L) \d&m U 4 Nmb7KSt®1«^/W« ( 0 
2 1 m L , 0. 83mmol) ^BitfiT" 3 O #|W3fc# bfc„ ££j«<£>l« 
£r^JEET®*U tJIM^^fi^^ 2 9 Omg^ffeifti LT#fc 0 # 
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hfofzMM&VQ (2 9 0mg) \Z^m^^ (3 0mL) Sr^nxJWB. 1 0 0 °CX* 

fc D tfftts i,ftmm&&m'& ttiif^i 2 3 5 m g ^fe^n £ ux#fc 0 

^-NMR (400MHz, CD 3 0D) 

5 : 0.96 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H), 1.18 (s, 6H), 1.18-1.52 (m, 10H) , 
1.72-1.81 (ra, 2H), 3.10-3.75 (m, 8H) , 3. 56 (tt, J= 12. 4, 2. 8Hz, 1H) , 7.13-7.20 
(m, 3H), 7.26-7.29 (m, 1H). 
MS m/e (ESI) 357 (MH + ) . 
[0154] 

mmm 9 ) 

l-^P7 , pWf;U-4- [2- (3, 3, 5, 5~rh7^f^P 
^3rvv^) ^zc^/l^] tf^v^ SfrBfelfc 



^Wll (8b) 1*mk£fr1±l- C2- (3, 3, 5, S-^h^^f-/^ 
U—3^>vlx) ^^^/k] (2 0 0mg, 0. 6 6 6 mm o 1 ) h 

7tKn77V (4mL) ^n^o^;w^th* (70mg, 

0 . 9 9 9 mm o 1 ) Srj&qfcT^i&T? 5 #fM3f # U^o ^©KJfcifcte b y Ti? f 
dp-V7K*'fbJa5*^- h P ^ (2 8 2mg, 1. 3 3 mm o 1 ) SrAlJ £ 5 ^ffiif 
ll^St (0. 0 3 8mL, 0. 6 6 6 mm o 1) £r#R;t N ^^2^1 
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[2 -(3, 3, 

5, 5 —f h7^fW n^F->7l'):7:*=A'] k°^7^ 1 8 2m g 

5 X H-NMR (400MHz, CDC1 3 ) 

5: 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H), 0. 88-0. 96 (m, 1H), 0.92 (s, 6H) , 
1.12 (s, 6H), 1.13-1.45 (tn, 6H) , 2.32 (d, J = 6. 4Hz, 2H) , 2.70 (brs, 4H) , 
2. 95 (t, J = 4. 4Hz, 4H) , 3. 60 (tt, J = 12. 4, 2. 8Hz, 1H) , 7. 04-7. 08 (m, 1H) , 
7.11-7.14 (m, 2H), 7.20-7.22 (m, 1H) . 
10 Z.<Dfcik-ya ( 1 4 7 m g , 0. 415 mm o 1 ) Sr^^ a irz ^ ^ >- ( 3 m L) 

tifLt, ^<Dm&^Kmmwm^T^4Nmk7kmB%k^^M£w. (o. 1 

lmL, 0. 4 5 6mmol) Sr*B^fc 0 iMSfiTl 5^FWbfcf , -t 
©$gsjffi«r«JEET©3s b7t 0 #btb7cM^^^^/^ (13mL) SrAn*. N « 

is u 19 B#ra 4 5 &mw tt. *ftu b^tttffifeii:sr«i5i u-c, ■ seated 134m 

g £^fe*£riJtr £ L-T#fc 0 
MS m/e (ESI) 355 (MH + ) • 
[0155] 

(H»J i o ) 

20 2 - {4— [2- (4 - t —y^/Ujy^ g^vjrvvl^ ^^^yi^] tf^^v^— 1 
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[0156] 

(10a) 

1- T2- (4 - t -y*^)Vi/? u^^r-y/U) z ^7^^ 




H 



5 mmm (2 c) -e$£5t£;ftfc2- (4- t-y^;^^n^^-^;v) 

757 (810mg, 3. 5mmo 1 ) t 1, 2 -v 5 ^ a n^^if ^ ( 5 m L) 
0(1^^ tT ^ ( 2 - ^ n a ^^-/V) T 5 ^4&Sfei6t ( 7 5 0 m g , 4 . 2 mm 
o 1 ) ttlx.. 1 « 3 0 ^dSstflfc bfc D 

mW-(DmMit^^} 4 2 0 m g &r#fc 0 
15 MS ra/e (ESI) 301 (MH*) . 

[0157] 
(10 b) 

2 - {4- [2- (4 - t :iZ-f2k±jg P^^^/U) 7^^/^] 1 
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mmm ( 1 o a ) -vm^^nt^ 1 - c 2 - c 4 - 1 -^w^ ^ 

37 ^r^] (4 0 Omg, 1. 3 3 mm o 1 ) N 2 - ^ n a — N — ^-"f- 

/l^Tir f75K (20 0mg, 1. 65 mm o 1 ) N V & A (4 OOmg, 

2. 8 9mmo 1) * f^*^7 5 K (1 5mL) ©?&£^<gr*H& 1 1 

5°C-C2R#r H m^b^ 0 

i/;H^©^7^f Vtv-I^fei LT 2 - {4- [2- (4- -t -^^vv 
v-^n^^v-^) :7^~/Kl tf-^v^— 1 — f/W -N-xf;v7^h7 5 K 
5 O 6 m g £ bT#7c 0 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.21 (m, 6H), 1.35-1.48 (ra, 
2H), 1.68-1.98 (ra, 4H), 2.67 (brs, 4H), 2.87-2.92 (m, 4H), 3.06 (s, 2H x 0. 6), 
3.09 (s, 2H x 0. 4), 3.30-3.40 (ra, 4H) , 7.05-7.22 (m, 3H+1H x 0. 4) , 7.44 (d, 
J= 8.0Hz, 1H x 0.6). 

m&Wb bTifefeiOlfft^4 7 6 m g £r#fc„ 
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MS ra/e (ESI) 386 (MH 1 ") . 
[0158] 
(HJfe0»J 1 1 ) 

2 _ {4- [2— (4 - t —y^JVl/V n^^-y;V) y ^^;V\ T^^v^-l 

-^f/W - l- (fcT^y s^— l — -Y M 



mmm ( 1 o a ) -e#5t £ tw^i - [2- c 4 - 1 - -f^^st n^*-w) 

-? zz.=-)V\ yf^f^-y ( 5 Om g , 0. 16 6 mm o 1 ) s 1 - (2 — n tn Tir 
^-/l/) v 5 ^ (3 3m g, 0. 2 0 4 mm o 1 K U ^ ^ (6 Omg, 

O. 4 3 4mm o 1) R^^fMMT^ K ( 5 m L) ©3ft-^Hfo<£:fl4a 1 1 
5 °C-C 2 bfc 0 

4— [2- (4- t — -fJ'fl' 9 */? u^^i/M y^=-)V\ t°^7^y-i-^f^ 
} - l- (t^p^y-i-f/t') x^;y5img^itl^T#fc 0 

l H-mR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9HxO. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.27 (m, 2H) , 1.35-1.46 (m, 
2H), 1.54-1.98 (m, 10H), 2.65 (brs, 4H), 2.85-2.92 (m, 4H), 2.94-3.04 (ra, 
1H x 0.4), 3.24 (s, 2H x 0.6), 3.26 (s, 2H x 0. 4), 3.35-3.47 (m, 1H + 1H x 
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0.6), 3.50-3.58 (m, 4H) , 7.05-7.28 (m, 3H + 1H x 0. 4) , 7.40 (d, J= 8. 0Hz, 
1H x 0. 6) . 

MS m/e (ESI) 426 (MH + ) . 
[0159] 
(Ulil 2) 

-3- (4— ^^VH^^S^ — 



[0160] 

(12 a) 

1- (4 - t — rf^frZ/V P^^rf-— 1 — ji^ Tip -4-n^-2-=fP 



(7d) -^M5t^tL/h2- (4 - t n^^ri^- i -^^/v 

) -4, 4, 5, 5-Tf7^f^- Cl, 3, 2] v^^lf^n^V (3. 1 
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7g, 12mmol) N h^-2-=ho^i^^ (2. 3 

2 g , 10 mm ol), 0 k%&E.2> JJ # A ( 4 . Sg, 15 mm o 1 ) N 1 , 2 — 
h^^m^^ (3 0mL) 25.^* (5mL) ©I^i^Sif i^Ti-lM 

5 0) (5 7 8mg, 0. 5mmo 1) ^Pit 0 i^V^r©J|^^a7 O °C1? 

1 8 8#M3 0#8t#Ufc„ 

\^xmmi^m 2. 89 g zm&mvft tt#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9H), 1.31-1.43 (m, 2H) , 1.86-1.95 (m, 2H), 2.13-2.34 (m, 3H) , 
3.85 (s, 3H), 5.59-5.61 (m, 1H), 7.05 (dd, J = 8. 8, 2. 4 Hz, 1H), 7.17 (d, 
15 J = 8. 8 Hz, 1H), 7.31 (d, J = 2. 4 Hz, 1H). 

[0161] 
(12 b) 

2— (4 — t — Zff-^i^^ u^^-jy/U) -5-^ bjfy-7x^;^7^y 




20 mMm (12a) x-miktstitii- (4- t-^^v-^n— 3^-1 — ^= 

71^)..— 4—^ b^i/- 2—^ hP^yfy (2. 8 9 g, 10. Ommo 1) N 1 
0%^7^!?A*-!i?y (1. 0g, ^7X)> ^7-/V(l5mL) Mfh7 
t FP77^ (1 5mL) OM* % zk^ftf ^IS^CT. SJBEMl? 1 2 H#fffl 
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SrVP^^^^^n^b^^^f- (S^Sfe^^) -efftMLT, t-^^vv 
i/^ D-s^rv';HMiOv ! 7^Tl't-7-S^fc LtW^fe 2 . 5 6 g £r 

^-NMR (400MHz, CDC1 3 ) 

5: 0.86 (s, 9H x 0. 65), 0.89 (s, 9HxO. 35), 1.05-1.46 (m, 4H) , 1.58-1.66 
(m, 2H x 0. 65) , 1. 70-1. 81 (ra, 2H x 0. 65) , 1. 88-1. 98 (m, 4H x 0. 35) , 2. 03-2. 10 
(ra, 1H), 2.34 (tt, J= 11. 6, 3. 2Hz, lHxO. 35), 2.84-2.89 (ra, 1H x 0. 65) , 3.65 
(brs, 2H), 3.74 (s, 3H x 0.35), 3.75 (s, 3H x 0.65), 6.25-6.26 (m, 1H), 
6.32-6.36 (m, 1H), 7.00 (d, J= 8. 4 Hz, lHxO. 35), 7.24 (d, J= 8. 4Hz, 1H x 
0. 65). 

[0162] 
(12 c) 

1- [2- (4-t-7'f/^P^^) -5-^ h^7a^] 




H 



(12b) -CMit^tbfc 2 - (4 - t --f?-As%/# xi^*?*/)V) — 5 - 
pi Y^t-yy a^=^;VT % 1/ ( 2 . 5 6 g, 9. 79 mm o 1 ) © 1 , 2 — a n 
-0-i£>- (lOmL) mWL\^, « (2-^an^^/l^) T 5 l/M&M. (2. 1 
Og, 11. 7 5mmol) ^Mx., S*#IS^T> 2 0 O °C-C}f# Ufe Q 



232 



WO 2005/063705 



PCT/JP2004/019795 



1 . 7 7 g ^t#fett^ £ LT#/c 0 
l H-NMR (400MHz, CDC1 3 ) 

6: 0.88 (s, 9H x 0. 65), 0.89 (s, 9H x 0. 35) , 1.09-1.21 (m, 4H) , 1.36-1.45 
(m, 1H), 1.56-1.63 (m, 1H), 1.68-1.97 (m, 4H), 2.77-2.83 (rn, 4H) , 2.91 (tt, 

10 J= 12. 4, 3.2Hz, lHxO. 35), 2.98-3.03 (ra, 4H), 3.32 (tt, J= 5. 2Hz, 1H x 0. 65) , 

3. 77 (s, 3H x 0. 35) , 3. 783 (s, 3H x 0. 65) , 6. 61-6. 67 (m, 1H x 0. 65 +2H x 0. 35) , 
6. 73 (d, J = 2. 4Hz, 1H x 0. 65), 7. 13 (d, J = 8. 8Hz, 1H x 0. 35), 7. 34 (d, J= 
8. 4Hz, 1H x 0. 65) . 
[0163] 

15 ( 1 2 d) 

4 _ ( 4 - t —^gyi^g u^^r-y/u) - 3 -t°^<7 z?>-- i — {juy^Z^2k 



mmm (12c) xmmzfafr 1 - c 2 - u - 1 -^/w^ n^^;v) 

_ 5 _^ sl^jV'] fcf^<7 i?> ( 1 • 7 7g, 5. 3 6mmol) s 48% 

m&kmWi (5 0mL) RXt&fflt (3 0mL) <D?Jll^#3^*#ll!^~K ^Ul 
3 0 °c-e 8 mm 3 0 # bfc 0 




H 
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1^#> £ LT S 1 - 4 3 g &#fc 0 

1 H-NMR (400MHz, DMS0-d 6 ) 

5: 0.85 (s, 9H x 0. 65), 0.86 (s, 9H x 0. 35), 1.00-1.90 (ra, 9H), 2.17 (brs, 
1H), 2.59-2.68 (m, 1H x 0. 35 + 4H), 2.75-2.83 (ra, 4H), 3.20-3.25 (m, 1H x 
0.65), 6.40-6.46 (m, 1H x 0. 35 + 1H) , 6.52 (d, J= 2. 8Hz, 1H x 0.65), 6.95 

(d, J= 8.4Hz, lHxO. 35), 7.12 (d, J= 8. 4Hz, lHxO. 65), 9.03 (brs, lHxO. 35), 
9.05 (brs, 1H x 0.65). 
[0164] 



4- -3- (4-7^/1^°^ v^- 1 — d 



mmm a 2d) -vmm^ntzi- u- t-^^^a^^^) -3- 

tf^v'y-l-^i^/Mlg, 3. 16mmol) ?:l*Th7tF 

uzzv^ (iom D \z.mm^, ^(Dmm^^.mwmn.T, ^tk^^u7c 0 

^(Dm&W^y^^T^y*^ K (0. 3 1mL, 3. 4 8mmol) s b V Tir f 
3ri/7k^<lWZ 5 *-7~ MJ !)A (lg, 4. 74 mm o 1 ) RUWt ( 0 . 18m 
L, 3. 16mm ol") ZWWjkM X.fc&, MW Vt£& bSfitT« bfc D 



(1 2 e) 
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TX^rU^-m-S-mb ltlSft^l8 8 6mg*iMitt.T#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

8 : 0.88 (s, 9Hx0.7), 0.89 (s, 9Hx0.3), 0.94 (t, J= 7. 6Hz, 3H), 1.01-1.96 
10 (m, 13H), 2.42-2.92 (m, lHxO. 3 + 10H), 3.28 (tt, J= 5. 2, 5. 2Hz, 1H x 0. 7) , 

6.53-6.59 (m, 1H), 6.65 (d, J= 2. 8Hz, 1Hx0.3), 6. 71 (d, J= 2. 8Hz, 1H x 0. 7) , 

7.06 (d, J= 8.4Hz, 1H x 0.3), 7.27 (d, J= 8.4Hz, 1H x 0. 7). 

OHClHfiWM^ofc, 
[0165] 
15 (1 2 f ) 

— 3 — (4 — y^/^t: 0 ^^ v?^ — 1 — 4A£ 7 ^.—JVzz-^T-tV 
20 -3- (4-/^^7^-1-^^) Z -E^Zk^^XZk 




;Jfe0»J (12e) T«g£;ftfc4- (4- t-^^v-cT-n— ^rvvH -3- ( 
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4 -^f/kt 0 ^? v 5 ^— 1 — y^-J—^ (1. 6g, 4. 2 9mmol) 

#XJ? b y oi^v^T 5 ^ (3. lmL, 2 2. 24mmol) 

^ (3 0mD mm**-^? y-^r4x*ntmi,fro s#Lf^(D»H7 

/l/^-n^ ^ ^Ts/^-fc^W^fctfo (1. lmL, 6. 5 4 mm o 1) ^1-3 0 

y ^ ^ ^^/uytom (4- t —rf s f'A'%'9 n-^-^V^) - 

3 _ ( 4 _ ^^/Hf^<-7 v^ — 1 — 7i^^7/l'9 4 6mg, b JJ 7 

/l/^-n^^>-^/V*Vi6 b7^7-4- (4- t-^/^^P^V/W) - 
3 _ (4 _ 7^;i/t°^7 v 5 ^— 1 — -f/^) 7x-;H^f/H 1 Omg^iW 
F7 77M9 4 6mgH*lfe»^ ttf fc„ 1 ^ ^ 

7fi^^l^^W7A7 0-7f^77^ (g^^^/^^ 

) b"Cx b y -y^irxi^ p^^sufr^m V-*-4- (4-t-^/W 

14mg, M]7/^n^^y7;V*7^ b7>^— 4 — ( 4 - t - ^^vW 
^n-^vvl^) -3- U-^/l^tv^v^- 1 -- 7^=/^^X^8 

X H-NMR (400MHz, CDC1 3 ) 

5: ,0.89 (s, 9H), 0.94 (t, J= 7. 2 Hz, 3H) , 1.15-1.45 (m, 6H) , 1.47-1.67 (m, 
3H), 1.67-1.80 (m, 2H) , 1.86-1.95 (m, 2H), 2.37-2.44 (m, 2H) , 2.59 (brs, 4H), 
2.88 (t, J= 4.8Hz, 4H), 3.35 (tt, J= 5. 2, 5. 2Hz, 1H), 6.97 (dd, J= 8. 4, 2. 8Hz, 
1H) , 7. 00 (d, J= 2. 8Hz, 1H) , 7. 45 (d, J= 8. 4Hz, 1H) 
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l H-NMR (400MHz, CDC1 3 ) 

6: 0.90 (s, 9H), 0.95 (t, J = 7. 2Hz, 3H) , 1.08-1.20 (m, 2H) , 1.32-1.46 (m, 
4H), 1.48-1.62 (m, 3H) , 1.78-1.94 (m, 4H), 2.40-2.46 (ra, 2H), 2.62 (brs, 4H), 
2.89 (t, J= 4.8Hz, 4H), 2.94 (tt, J= 12.0, 3. 6Hz, 1H), 6.94 (d, J= 2. 4Hz, 
1H), 6.95 (dd, J= 9. 2, 2. 4Hz, 1H), 7.24 (d, J= 9. 2Hz, 1H) 
[0166] 
(1 2 g) 

(4 - t -^/l-y^ p^^'^) -3- U-^^vl^^ 

i — ou) -o-y^ b y jv tit 



mti&M (I2f) -e^5t$tbfc h V ~7flsitxi*# i/x/isTfr^m ( 
4— t —y f ^;Ui^^u^^->/U) -3- (4-'/^t°^7^y- 1 —f^) 7 
c^/l^^-TVl- (1 . 16g, 2. 3mmo 1 K ^TWbMI& (2. 7g, 2 3 
mmo 1) &.T* ; S?* t ?A'ifrjV&T% K (3 0mL) <£>$g£^£:^#ffl^T^iI. 

0) (3 7 0mg, 0. 32mmol) £r#nx.fc 0 ?&V^r <Bfi£'4fc5r*Ma 1 0 
0 °CT' 1 9 V&ffi 1 0 ftMW bfc 0 
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is*- 4- (4-t-7^/^^D^v/;k) -3- (4-7^^7^^- 
x -4;v) -<>>y~ MJ/P8 8 Omg ZmfctfiVtya}: Lt#fc. 
L H-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H), 0.94 (t, J = 7. 2Hz, 3H), 1.15-1.44 (m, 6H), 1.48-1.67 (m, 
3H), 1.70-1.80 (m, 2H) , 1.88-1.96 (m, 2H), 2.38-2.44 (m, 2H), 2.59 (brs, 4H), 
2.88 (t, J= 4.8Hz, 4H), 3.38 (tt, J= 5. 6, 5.6Hz, 1H), 7.34 (dd, J= 7. 6, 2.0Hz, 
1H) , 7. 35 (d, J= 2. OHz, 1H) , 7. 47 (d, J= 7. 6Hz, 1H) 

D 

MS m/e (ESI) 382 (MH + ) . 
[0167] 

mi&M 1 3 ) 

(4- t --ff-jv*/? n^*j/M -3- (4-7'f;V^7v? 




|ig«J (I2f) -eSSat^HfcMJ 7^^-n^^>-^^7f?^Sfe 
_ < 4 _ t —~7<f-fr*/# n^^rZ/)V) -3- (4-7^^7^^- 1 ~^f^ 
) 7i^/^f^(3 0mg, 0. 0 5 9 4mmo 1 h v'TWbMIS' ( 8 m g 
, 0. 0 6 8 1mmol) Mv'^ 5 K ( 1 m L) (D^-^^r^St 
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/^v^A (0) (6mg, 0. 0 0 5 2mmol) &MlZ-fZo *V^T^©?1^ 

®&fm ioo w 9 ^mtnw bfc 0 $ h tr«stv^7 yitmMi ( 7 o m 

g, 0. 5 9 6mmol) ^7^7^ (M)7x=/V^7^) ^7^^ 
(0) (20mg, 0. 0173mmol) ^Pit, ^fi 1 0 0 1 4 Bf 11 

tzMfe*: N H v- U # ^W^7 7A7PvF^77^ (I^^^/lv^^ f~ >0 T? 
f#®JbT\ f>^>^— 4- (4 — t — -f^As^S? a^^fV/V) —3— 
;v^7v>y- 1 — f/^) -<^y^ MJ/H Omg^ffelWi: LT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

6: 0.90 (s, 9H), 0.95 (t, J= 7. 2Hz, 3H) , 1.09-1.20 (m, 2H), 1.31-1.46 (m, 
4H), 1.49-1.58 (m, 3H) , 1.77-1.96 (m, 4H), 2.40-2.46 (m, 2H), 2.62 (brs, 4H) , 
2.89 (t, J= 5.2Hz, 4H), 2.99 (tt, J= 12.0, 3. 2Hz, 1H), 7.27 (d, J= 7. 6Hz, 
1H), 7.30 (d, J= 1.6Hz, 1H), 7.32 (dd, J= 7. 6, 1. 6Hz, 1H) . 

MS m/e (ESI) 382 (MH + ) . 
[0168] 

mi&M 1 4 ) 
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[0169] 




5 : Crich, D. ; Smith, M. ; Yao, Q. ; Picione, J. ; Synthesis 2001, (2), 

323-326. 

[0170] 
(14 a) 



10 




XT^/u (i. og, 5. 9mmo i ) %mmmM\-m^\ mum (2b) tmm 

o 

[0171] 

(14 b) 
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p^^if>- (0. 5 6g, 2. 7 5mmol) (2 c) £: P^S 

5 [0172] 

(14 c) 

1- (2-^P^'^7a^) ^<7£> 




H 



(14 b) fcSSVTjSSi&tl/fc: 2 -v-^ p^i/;V7i= /I'T 5 ^ (0 
. 4 8g, 2. 7 5mmol) £r^»J (3c) tl^#^^$^r s 

&n^xmmfc&m o . 2 5 g t lt#/c 0 

[0173] 

( 1 4 d) 

1—^^-/1^—4— (2 — n^^-^;v7 M f^^v^ Jtggfetfe 



15 




MMM (14 c) fc&^Xm&£fofrl-(2-i/?v^3ri//U-7^^su)\i°^< 
(0. 2 5 g, 1 . 0 2mmo 1 ) &rM*^-UT, h 7 t Kn t°^^- 
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4_^ / ^ / i/ffc KOftfc>9 d^W/i'Tt K£rJlV\ ^Jfe^J (6 g) £IrM3I 

MS m/e (ESI) 301 (MH*). 
5 [0 17 4] 

(IMI 1 5 ) 

1— ^Vl^— 4— [2— (4 - t — ^fTVv^ P^frvVU) 7i^/V] f-^v? 




H»] (10 a) ^*DV^-C^at$^fcl - [2- ( 4 - t tV*/# n^3r 

vv^) ~7 /V\ tf^^v^ (16 0mg, 0. 5 3 mm o 1 ) V^fc 

MMM (6g) ^t£v\ x h 7 t Kp 4 -*;w^rt K©fti? 19 ^ 

^f-zu/^ft K3rfflv\ H»J (6g) £H3«fc:Rje£^ H^o&iS&fTo 

6 5 m g £r4ffi#J£fir i: l"C#fc, 
MS m/e (ESI) 357 (MH + ) . 
[0175] 

imam 1 6 ) 

4— 77- } \,— i— [2— (4 - t —-ff-f^y? u^3ci//V) ~7^=-/V\ -3—^ 
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[0176] 

(16a) 

N— [2— (4 — t — -ff-frl/f P^^r^) 7 ^=-;V~\ N— ( 




(2d) -C®Bt£tbfc2- [2- (4 - t —-ff-JWtxi^Zr^tV} 7 
x^7^/] (2 7 1mg, 0. 9 8 4 mm o 1 ) SrtfilSJDR^^ffl 

V^fc 0 

mm (2e) fcpustesjs&s^ mm^mm^n^, -t-y^^^n— ^v- 

[0177] 

15 (16b) 

[2- (4 - t — -f^tv^st u^^zy;v) 7 *^~)V\ — N- ( 
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mmm d6a) -vm&ztiitN- [2- 

7*.=-;V] -2-^nn-N- (2-t Kn^xf/l^) ^p^75K (1 
3 4mg, 0. 3 6 6mmol) ^ffi^J^*4^ffiV^fc 0 

rtbSr^jfe^ij (2f) ti^fli^sjiS^^ mm^mm^n^ t-yf/^ 

<DfeW#> 1 6 6 m g Sr«fcHfeifi:ifc*&£ bT#fc 0 
[0178] 
(16 c) 

4-7^/^—1- [2- (4 - t — -f^-JV-y? u^^jy/U) — 3-^ 

^-/Vti^V Vis— 2 — a-^ 




§J|»J (16b) TfRjIcSfrlfcN- [2- (4- t -^W^n^^) 
7*=-/^] - 2-^nn-N- ynfty7 5K (16 5 

mg) ^ffl^JEW^V^c,, 

XtbSr«F!l (2g) irlH^fcS^^^ na^mMS^fTV\ t-7'f/^ 

-1- [2— (4 - t — 'f'Z-jv*/? T2^3rl/;v) y^.=^;V\ -3-^f;i/tV7 
^^-2-^-^8 Omg^Mi^fti Lt#fc„ 
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mUtiLRZP*^/^^&<DVTXTU^—m&!®)k Its lIM'fb^S lmg 

MS m/e (ESI) 385 (MH + ) . 
5 [0179] 
(S*l«iJ 1 7 ) 

1— {4- [2- (4, 4 — Vff-tV*/? u^^Zy/U) Z7 ^^-;V~] tf^yv^— 
1 f/^} '7 ? ^^-2-^-^ jftlfeffi 




10 H»J (3 c) t?ia3t$*L^l- C2- (4, 4-^7<^/l-:^ ^vvU) 

t^^v 5 ^ (4 2 0mg, 1. 54mmol) SrW^JBt^lZlfflV^/tio 
2 a n— N— ^^/i^T-fe hT ^ KcDf^t? <9 £-1 — — 2 — ^ / ^^r 

b) iin^^^^^s [^©Ms^fTvv 1- {4- [2- (4, 4-v^ 

15 f/V-y^P^^^) ^^c^/U] v 5 ^— 1 7'^y-2-tV4 8 

Smg^lt&tt^i: LT#fc 0 
^-NMR (400MHz, CDC1 3 ) 

8 :0.97 (s, 3H), 1.01 (s, 3H) , 1.10 (t, J= 7. 2Hz, 3H), 1.29-1.36 (m, 2H) , 
1.46-1.68 (m, 6H), 2.51 (q, J= 7. 2Hz, 2H), 2.58-2.72 (br, 4H), 2.90-3.00 (m, 
2 0 5H), 3.28 (s, 2H) , 7.06-7.18 (ra, 3H), 7.25-7.28 (m, 1H) . 
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-tZ^kfrXV WMfc&to 4 9 6 m g t UT#fCc 

MS ra/e (ESI) 343 (MH + ) . 
[0 18 0] 

5 mmm 1 s ) 

4 _ r3 _ ( 4 - t --ff-flsis? g^^-fr- 1 -^c^/M -4- (4-^^-/Vb° 

^^v^— i-^ao ^^^/^] ^/i^y^ j&^jfc 




[0181] 



10 (18a) 




5 _ (4 — ^ j>^i/t°^y 1 -^f/P-) — 2— ^ bn'7xy- /U©f^*?t) 

15 C5-t/^!)y-4-^;V-2-^fP7xy-;V (12g, 53. 5mmo 

\z:^]) i?is*m^\ mw\ (7 c) ^p^^^e;**^ mmo&wm&ffox 

N 17. 2 4 g %m&MMi t bT#rc D 

[0182] 

20 (18b) 

4- [3- (4- t =^gvk±jg ^f— 1 /^) -4-^hP7x^ 
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1 ^t/uft V is 



o 




mmm (is a) tlt^^t b D ^ ^ y^;^yi5 y y 

_ 4 _^ JV — 2—=-h n y ^=-7V=c^ ; f;V ( 3 . 0 8 g , 8 . 6 4 mm o 1 ) 

mmwM^m^K mm (7e) tmmzRj&ZTt, mm<D&%m%n<>tio * 

[0183] 



2 — (4 - t — V^/Ujy^ p-^p- — 1 -a^^/U) — 4 — fjr/j^ g 4 zd> 



3>g«J (18 b) -e^jt$tbfc4- [3- (4-t-^/W^o->.^-l 
— jn.zr./l/) -4--bn7i^] ^*!Jy (2. 6 8g, 7. 7 7 mm o 1 
) £rWf§J§0SB-ffiV\ ^Wll (6e) ^^^H^^^s mWi<D'ik%m%:ft^ti 

[0184] 



4 - [3 - (4- t -rff-^s? p^- ^f— 1 -^^^) - 4 -tf ^7-^^-1 



(18 c) 




(1 8 d) 
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mmm a 8 c) x~mmzfrit2- (4- t-^^?n^*y— 1-^= 

-4-*;>*y^-4— fA') 7j^7^ (2. 19g, 6. 9 6mm 

o i) &mmmn^m\t\ mmm (7 g ) t»2oo°ci?i8^FM^* 

1 . 8 4 g Sr^fejst* LT#fc„ 
[0185] 
(1 8 e) 

4 _ [ 3 _ ( 4 _ t 1 -a-^/^) -4— (4 -^^/l-t: 0 




(18d) -C^5t$^tfc4- [3- (4- t-^f^n^ ^f— 1 
— ai^/U) — 4 — tT^<7i?^— 1— >f/U7a= /W] !? ^ (0. 3 2g, 0 

8 3 4mm o 1) SrHJ^SlS^^V\ HJ£0IJ (7h) £: IsTO-M? £ ^ IH£S 

5 Qm g t LTifc. 

MS ra/e (ESI) 440 (MH + ) . 
[0186] 
(H«iJ 1 9 ) 
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1 - T 2 - (4 - t ^fTl^ p^^^) ^^^yl^] —4- (2-^ 




(l O a) ^V^Ti^^rcl-U- (4-t-/f;^o^ 
5 jv) 7x^V]t^7^(10 0mg, O. 3 3 3 mm o 1 ) Srttll&JWI-fcJBV^ 

dob) kmrnz-BLfcisit, nm<D&®te&fti<\ t-y^^^n— 

10 I9S&Oi?7^f l/tv-^t LT 1 - [2- (4- t-^/^^o^^ 

r©»^»sr^jfe^ dob) tmrn^rnxmrnrnt^x. t--??-/^^? 

15 4mg ; Sr#fc D 

MS m/e (ESI) 359 (MH + ). 
[0187] 
(Hlfiffil 2 0 ) 

[ 2 — (4 — t — /fy±>^ p^^jj-— 1 — 3ir=. —4— (4— ^ b^r-> 
20 b°^TJ^V-l W ZjE^Zk] -4-v-^P7PWf/V^7^ 
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OCH 3 



mmn a g ) -em^nf^i-iz- u- t-^^^^^-i-^ 

- /V ,) -4- (4-^ h^tx^^y-i-^v) ^^^/l/] (10 
, Omg, 0. 2 4 3mmo ]) ^mWMt LTlV^t, (9) i: UTO- 

X N ^EfeHIf*© 1 - [2- (4- t -^^jVx/? n^^iJ-- 1 -^^/l^) -4- 
(4 b^S/t°-<y v 5 ^- 1 — -f/^) !7rc— /V] 
kV7^i0 4mg|f:o r^^WJ (9) i: iR^^feTl^litfb LT t 
-r/^/VgSMfcO^ 5 ^fe^IM^^ 7 9 m g ^m^-^mWt UX#fc D 
10 MS ra/e (ESI) 466 (MH + ) . 

[0188] 

mmm 2 1 ) 

1—^^-/1^—4— [2— (4, 4-^^f;^^P^ d rv / /^) —4— (4— J^f 



15 




[0189] 



(2 1a) 
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4-t Fn^^t^U^^-l-*^^ t —-f^jVau^Ttv ( 2 . 2g 
, 10. 9mmol) &ftmWM^m^fr a 

[0190] 

(2 1b) 

1— -ff-jv— 4— [2— (4, 4 - gvkv^ p^jri^/lp ^^^/U-] fv<^ 



^Wll (3 c) -eM5£$^fcl- [2- (4, 4-v ? ^^/U'V'^n^driX/i^) 
^^=.7^3 f^^v 5 ^ (65mg, 0. 2 3 9mmol) £r£t}|§jfO|8He:Jl V^7b„ 
HJfetfll (8 c) hWfate.m.fo*^, |^<£>f£^Sl£m\ III^fe8 2mg 

MS m/e (ESI) 329 (MH + ) . 
[0191] 

( 2. 1 c ) 

1— [4— 7*u^— 2— (4, 4 — "f-J^X/t? X2^3ri/;V) 7 — 4 — 
7*^A^^^<7 
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10 



15 




M (2 1b) TMit^tLfc 1 4 - [2- (4, 4-v^^/l^ 

7x^;H tf^^v^ it^^ (64mg, 0. 1 7 5 mm o 1 

Wm-t- h V ^A^tfflM^fe^L, ^JfeM (3e) £H3ltlfc^S£i2\ IsJ 

[0192] 

(2 1 d) 

1—^^-/^-4- [2- (4, 4— v'^f^v'^P^^) — 4— (4— J^b 




(2 1c) -??®Bt£^7il- [4-^n-=E— 2- (4, 4—S^5vW 
^n^^r-^/V) — 4 — -f^/V^^v v 5 ^ (20mg, 0. 0491m 

moi) mmm (21a) -xsmm^fit^^-^h^-y^v^^mmm. (1 

lmg, 0. 0 6 3 8mmol) ^ttTOfW^V^c,, 

jpufcji-c\ njfefli (3f) £n^R^BOS£^> i^#om^a^fTV\ 1-^ 

7 ^_4_ [2— .(4, 4 — v^^/WX^ n^dp- -4— ( 4 — ^ h ^v't 0 ^ 
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=f-/vmfe (0. 0 0 8 2m L) ^Px.fc D ££>fc».3MM' (5mL) U 

ffeife U 1 6 m g Sr&feJ&a £ LT#7c 0 

MS m/e (ESI) 456 (MH + ) . 
[0193] 

mmm 2 2 ) 

1- (r h 7 t: Kp b°7 y- 4 W -4- [2- (3, 3, 5, 5 — 

Y=7 ^^-;v-y^7 n^^^r— 2_^_E^k2 ^<2Jj>: MWM. 



mi&m (4f) K^^xm^^i^tii- [2 - (3, 3, 5, 5-7^-7^ 

n^^ri^-- 1 -^^/l^) ^^n/k] fcV^v 5 ^ (120mg, 0. 402 
mmo 1) ^ttl»MV^ 0 

. IfefeM (4g) kmM\z.fcj&£^ - (rfytFnf 

^^-4—^/1/^^1/) -4- [2- (3, 3, 5, 5-7f7^f^n^ 
=3rf— y^=-)V\ tVyv?y i 3 lmg^iMWi: tt#fc 0 

^-NMR (400MHz, CDC1 3 ) 

6:, 1.02 (s, 6H), 1.07 (s, 6H), 1.23-1.34 (m, 2H), 1.39 (s, 2H), 1.67-1.83 
(ra, 3H), 2.17 (d, J= 1.6Hz, 2H) , 2.22 (d, J= 6. 8Hz, 2H) , 2.51 (brs, 4H) , 2.99 
(brs, 4H), 3. 39. (td, J= 12. 0, 2.0Hz, 2H) , 3.95-3.99 (ra, 2H) , 5.50 (s, 1H), 
6.96-7.00 (m, 2H) , 7.07 (dd, J= 7. 6, 1. 6Hz, 1H) , 7.18 (ddd, J= 8. 0, 8.0, 2.0Hz, 
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1H). 

n tiitmrnn ( 4 g ) t mm^rnxm-mmt uxmmfc&va 1 1 3 m g 

MS m/e (ESI) 397 (MH + ). 



(lHWlJ 2 3 ) 

1- {4 — [2— (3, 3, 5, 5 — y- h_vA^Jk^. P^l±±z: 1 ~ ^ 



10 HWl! (4f) ^:£V^®15££*L7cl - C2- (3, 3, 5, 5 -t h 7 ^ 

;l/>y^ p^^f-- 1 — :t :=./!✓) 7^z=./lx] t°^v^ (4 0mg, 0. 134m 

mo i) ^mmwM^m^^t-o 
is b) iri^isiteja&^N nm<o&9m&fT\\ 1- {4- [2- (3, 3, 5, 

5 — =r y =7 ^ =5-;vi/tr n^^rf-- 1 -xz /u) r7^=/Kl 7 v 5 ^ — 1 — -f 
} ^^y-2-ty3 lmglrifeitittT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5:, 1.02 (s, 6H), 1.06 (s, 6H), 1.08 (t, J= 7. 6Hz, 3H), 1.39 (s, 2H) , 2.16 
2 0 (d, J= 1.6Hz, 2H), 2.49 (q, J= 7. 6Hz, 2H) , 2.59 (brs, 4H) , 3.05(t, J=4. 8Hz, 

4H), 3.23 (s, 2H), 5.50 (t, J= 1. 6Hz, 1H) , 6.97-7.02 (m, 2H), 7.07 (dd, J= 
8.0, 1.6Hz, 1H), 7.19 (ddd, J= 8. 0, 8.0, 1. 6Hz, 1H). 



[0 1 9 4] 
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MS ra/e (ESI) 369 (MH + ) . 
[0195] 

5 mmm 24) 

1- (2—* h^r^xf/l/) -4- [2- (3, 3, 5, 5-Tf7^f/^ 
p^^f— X -ji-/^) ^j^/i/] g^jTv^ ^gt^ 




(4f) ^joV^-CMig^^fc 1 - [2- (3, 3, 5, 5-7- b -7^^ 
/U-v^ n-^-^i?"— 1 — =c=.;V) r7 s-=- jV\ \f^<9^> (4 0mg, 0. 134m 

mo i) &mmmmzm^tc 0 

2—? pn-N-xf^7t 1-7*5 V<DiX^P <9 \^2—zfn^=^^;V^f-;V^^- 

(10b) irHIK^^S:*^ |W]«©ft^a$rffv\ 1- (2-^h^iX^^/^ 
) -4- [2- (3, 3, 5, 5 -*r f7^f^ n^df '•}*-- 1 -^^/V-) 7 
=t ^/v] 7 V 3 1 m g £r#fc„ 
^-NMR (400MHz, CDC1 3 ) 

5: 1.02 (s, 6H), 1.07 (s, 6H) , 1.39 (s, 2H) , 2.17 (d, J= 1. 2Hz, 2H) , 2.61 
(brs, 4H), 2.62 (t, J= 5. 6Hz, 2H), 3. 03 (t, J=4. 4Hz, 4H) , 3.37 (s, 3H) , 3.55 
(t, J= 5. 6Hz, 2H) , 5. 50 (t, J= 1. 6Hz, 1H) , 6. 96-7. 02 (m, 2H) , 7. 07 (dd, J= 
7.6, 2.0Hz, 1H), 7.18 (ddd, J= 8. 0, 8.0, 2.0Hz, 1H) . 

^■&nmm c 4 g ) t mm^mxmmu^t vrmmit^m 3 1 m g 
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10 



15 



20 



MS ra/e (ESI) 357 (MH + ) . 
[0196] 

mmm 2 5 ) 

1- {4- T2- (3, 3, 5, 5-fb7^W^P^^) ^ 




HCI 



HJfeM (8b) ^*5V^-CS43t*^l-[2- (3, 3, 5, 5-7b7^f^ 
^^o^dF-^/U) yi^]^?^^ (40mg, 0. 133mmol) £rfc±J3§ 



2-?v P-N-^f/^7i? b7 5 KOftfc? t> ^ 1 -^p*- 2—7? y 

b) irjH#^^$^:> P^IO^aSrfTVV 1- {4- [2- (3, 3, 5, 

2-ty3 3mg^i«l5i:U#fc„ 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.92 (s, 6H), 1.09 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.17-1.34 (m, 4H), 

1.40-1.44 (m, 2H), 2.50 (q, J= 7. 2Hz, 2H) , 2.66 (brs, 4H), 2.96 (t, J=4. 4Hz, 

4H)„ 3.27 (s, 2H), 3.55 (tt, J= 12. 8, 2. 8Hz, 1H) , 7.06-7.11 (m, 1H) , 7.13-7.17 
(m, 2H), 7.22 (dd, J- 8. 0, 1. 6Hz, 1H). 

^fh^mmm . ( 4 g ) t mm<Djjmx»m.mmk ^xmmik&m 3 3 m g &$m 
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MS ra/e (ESI) 371 (MH + ). 
[0197] 

mmw 2 6 ) 

1- (2-^ b^v-xf;v) -4- [2- (3, 3, 5. 5-f b7^f;^ 



mMM (8 b) ^*3V^-CSS5t$ttf=il -[2- (3, 3, 5, 5-7- h 7 *^/^ 
v^n^^vvl/) 7i^]t^7^^(4 0mg, 0. 13 3mmol) £r{±53§ 

dob) tpi«^KJiS$^ mm<D&mm%ff\<\ 1- 

) _ 4 _ [ 2 - (3, 3, 5, 5 — *? b7^f/^ d ^3=- f/l<0 fcT 

v 5 ^ 3 7 m g £r#fc„ 
^-NMR (400MHz, CDC1 3 ) 

6: 0.92 (s, 6H), 1.12 (s, 6H) , 1.17-1.34 (m, 4H), 1.41-1.45 (m, 2H) , 2.65 
(t, J= 5.6Hz, 2H), 2.66 (brs, 4H) , 2.95 (t, J=4. 4Hz, 4H), 3.37 (s, 3H), 
3.51-3.62 (m, 3H) , 7.05-7.11 (ra, 1H), 7.12-7.17 (ra, 2H), 7.22 (dd, J= 7. 6, 
1.6Hz, 1H). 

Ztl&mtiiW ( 4 g ) i: if©*ftt'^«ft UT^IM^#J 3 8 m g 
bT#fc D . 
MS m/e (ESI) 359 (MH + ) . 
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10 



15 



[0198] 

(»J2 7) 

1 -7^/V-4-[5-^ h*ci/-2- (3, 3, 5, 5-ff7^W^P- 




[0199] 

(2 7 a) 
4 — ^ h^->- 2 — ~ fc p 



1- (3, 3, 5, S-rby^f/^^P^f 



1 — j-r^/i^) -^:>if >; 




20 



(6d) ^t^V> N 2- (4, 4 —*?xl*?A<1/# p^drf— l -zc-,v) 
— 4, 4, 5, 5-rh7^f^-[l, 3, 2]v^=3r-^/Kn 7 >"Oftt? 
mm (4b) -Ci^5t$tl/t4, 4, 5, 5-rb7^^-2- (3, 3, 5, 
5 - f f 7 ^ n^^f-f - 1 -[1, 3, 2 ] v^^l^tf; u 7 ^ 

(2. 7g, 10. 3mmol) £rfflV\ H«J (6d) «k IWI^i-SJ^ [W] 

«o^aSrfToT^M^#J 2 . 5 g SrjtfeiUm^i Lt#fc„ 

[0 2 0 0] 

(2 7 b) 

5— * h^ris— 2- (3, 3, 5, 5 - 7 h 7 ^ f /l/v^ j' P^^rf - 1 -x=;l/ 
) 7x^7^y 
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O 



mtn&m (27 a) K$s^xmi&&fofr4-* b^-2-=bn-i- (3, 

3,-5, 5 -=T pL^/l/Zs? n^^Mf- 1 -=r.^;V) ^<l/H^ (2. 5g, 8 
. 6mmo 1) £rH»!j (6e) £ £ |i«<^3£fTo Tflll'fb 

5 1^#>2. 2g*S6MfeHT#t 

[0 2 0 1] 
(2 7 c) 

1 — r 5 — ^ h^i^— 2— (3 , 3, 5, 5 —*r h2^j?2k±j2. v^*^— 1 



HJS^J (2 7 b) fc:i3V^fSai£*Wfc5-,?* h^v-- 2- (3, 3, 5, 5- 
^ b J-JVZ/p v^e^-f-— i — re- /v-) 7x=;U7^y (2. 2g, 8. 6 m 

mo i) &mmm (6 n i^as^^ ^«&©&3«rfToT:aisfc^»2 

. 0 g SrjKtfiHft t UT#7c D 



(2 7 d) 

l-^;U-4-[5-^ h^i/-2 - (3, 3, 5, 5 — x h g ^ gvkHg g 



10 




15 



[0 2 0 2 ] 
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(2 7 c) ^£5V^T^t£frbfc 1 -C5 h^v— 2- (3, 3, 5, 
5 —y- y 7 * ^-;v-y^7 u-^^-f-— 1 — =^=^/v) 7 t^v 5 ^ ( 1 1 5 mg 

, 0. 3 5mmol) &mMM (6g) W£V\ T h7t K n fc° T7 >" — 4 — # /l" 
^;l/ft K©ttfc>!3 ^^/KT/V^t K&JBV^jfe^I (6 g) UTO^^-tf: 
N |f3tl<D^S£fToT*lMfb-^ 8 0 m g Sri&Hfiififtft £ Ltifc. 
[0 2 0 3] 
(2 7 e) 

1 --f^-jy- 4- [5 — ;* h^rv-- 2- (3, 3, 5, S-fh^^f/^P 

^jfj^AO Z^E^k] gd-JZJ^ ffi^fefc 




(2 7 d) jC*5V^TSSl3fi*^l -^7^-4-[5-^ h=¥v--2- ( 
3, 3, 5, 5 — r P 1 ^/^? n^^f— 1 —=c=.;V) 7 f^7^ 
M^(70mg, 0. 16mmo 1) SrHIW (6h) tHUSt^^k^s PI 

mcomm&ft^ xmMfc&Qo 5 m g £$dtfe@f* t bx#rt 0 

MS m/e (ESI) 387 (MhT). 
[0 2 0 4] . 

mi&m 2 8 ) 
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4- [4- (4-7°PbVkb 0 ^7^> / -l tZk) -3- (3, 3, 5, 5 -y 



ftf|S(D 5 -7;^P — 2—=-h n y — ;V (10g, 6 3. 6 5 mm o 1 ) 

^r-^^-e^^-M^bT, aUS-fb-^* 14. 0 4 g £r^£J£iH i: tt#fc. 
[0 2 0 6] 
(2.8 b) 




[0 2 0 5] 



(28a) 



5 — ^E-yi^aft V 4 ;v— 2 
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mMW (2 8 a) •Vmt^tl1t5-^7^V ^-4-4 A 2- = bo7x/ 

(14. 0 4g, 6 2. 6 3mmol) £ ffl^^J^fc, 
r^^^FlJ (7 c) irlH^^JS^-*, mi^^^S^fTVX 



[ O 2 0 7] 

(28c) 

4- [4-^fP-3- (3, 3, 5, 5 — T fc Z2Lf2kH£ n^^jj-- 1 — 



y-4-^;l/-2-^fn7x^x^r^ (2g, 5. 6 mm o 1 ) £rtfj^§!f( 

2— (4- t -^/Vv'^n^dr-^- 1 -^^/V) - (4, 4, 5, 5 h 
5^^) -[1, 3, 2]^^f-3^n9^©ft*>tJ^ifeM (4 b) -e$J3t£ 
ttfc4, 4, 5, 5-ff7^f^-2- (3, 3, 5, 5-ff-7^f/^ 
n ^^4^_ 1 — [1, 3, 2] v^^l^n 7^£rfflV\ 1 , 2 



5 



1 . 4 6 g SrSEfeJfe* i: ttifc. 



10 
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[0 2 0 8] 

( 2 8 d) 

4-^/V/^U^-4 — (3, 3, 5, 5 — =r h7^f/^^ n^^-jj- 

— 1 — JZ^/L) ^J^/^T^ 



(2 8c) -t«££*bfc4- [4-=fn-3- (3, 3, 5, 5 -V 
h7^f/^ d^dp-i^— 1 — zc=./U) ~7 ~/V] -^/V-tJn y ^ (lg, 2. 9 m 
mo 1) &miBJiWJ:/BV^c„ 

Sj^BtPBl^l 5SirBl4 0«ILT, H»iJ (6 e) £ [WI^^S^ £ it\ IH 

[0 2 0 9] 

(2 8 e ) 

4— [4 — v^— 1 — JV— 3 — (3, 3, 5, 5-fh7^f;^P 



«!J (2 8d) -eM5t £^fc 4 ]) ^-4-4^-2- (3, 3, 5 
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, 5 -f f 7^ f n^^rf - 1 -x^^) 7^=-;VT^l/ (9 1 0 m g , 
2. 8 9mnaol) ^m^WM^m^t^ 

^fri&mmm (7 g ) ii^#^^$*> mm<D^mm^n^\ mmit^s 

2 0 m g &m®>&mfck LT#fc 0 
[021 O ] 
(2 8 f ) 

4 _ [ 4 _ ( 4 — -fig ty^tf^^v^— 1 — ^f/W) - 3- (3, 3, 5, 5 



HWJ (28 e) -CMit$tbfc:4- [ 4 - fc 0 -^ v 5 ^- 1 — f /V- 3 - (3, 
3, 5, 5 — T Y*7 ff-Asi/? tn^^i?-— 1 — zz^/U) y x.z=-As] ]} 1/ ( 

120mg, O. 3 13mmol) ^m^WM^M^^ 

^7 /^f t KCftb!) i-7°P t°tyr^f t K^fflV^T, HiS#iJ (4g) 

knW£.EL$&-£^ mm<DW:^m^ff^\ 4- [4- (4-7°pt>t^7v ? >' 

— x — f /l^) —3- (3, 3, 5, 5 - r h 7 ^ f/Vi/^ n^^t- 1 -x=;V 
) 7^=-/^ ^* P y 1 1 9 m g ^efegfti Lt#fc. 

r *L^»J ( 4 g ) £ [P3«<P:#i£'T*4ftife£tfb btllft^i 1 3 5 m g 

MS m/e (ESI) 426 (MH + ). 
[021 1 ] . 

(^JIM2 9) 
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4- f 3 - (4, 4 zj^xfvVy^ g^af-f-- i -ji-yt/) -4- (4 — 



[0212] 

(29a) 

4- [3- (4, 4--^^/^^ 1 -J^— ^) -4-^Fp7j^ 



MMM (2 8 b) -zWkZfotz. hV -y;v^xi^ ^ 5 —^e/u^V ^ 

_ 4 — ^ 2 — n b n 7 /l^ jxtvW ( 3 g , 8 . 4 2 mm o 1 ) Srfcfcl^M 

2— (4— t — -f'f-As— 1 — 1 — M — (4, 4, 5, 5 

-rf7^f^) [1, 3, 2~\*jJr*y-7£xi^^(DixfrK) \^ mmm (6 c) -c 

S^bfc 2 - (4, 4 -^x^i/^ ta^^f— l — jn^/l^) -4, 4, 5, 5 

^v-zn^^-TKco^^^ir bT, MMM (7e) £ l*!8Ste:SJs5£it\ Ir1*R<e>« 

*&Ig§:fTV\ HJBfb-g^ 3 . 1 1 g ^St-feft&^fc lt#fc. 




• HCI 
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[0213] 

(2 9 b) 

2 — (4, 4 -^x^/l/j/^ p^^-fr — 1 — — 4 — ^e/^/fr U — 4 — ^ 



HWJ (2 9 a) -eM5t$ttfc4- [3- (4, 4 - u-^^- 
1 — zcc^/lx) — 4 — ~ h xi~7 ol.=-;V\ ^E-/P-7js U >" ( 3 . llg, 9. 03 mm o 

i ) zmmmm-^m^^o 

^th&Mt&m (6e) £H3«fcSJfe£^ l^iSom^a^fTV\ SUB-fb-a-fe 2 
. 5 5 g ^ft-fejft^i: LT#fc 0 
[0214] 



4- T3- (4. 4 ni£^±Zkv^ g^fr-fr— 1 -j^aQ -4-t°^v^- 



mmm (2 9 b) -ea^st^f^- (4, 1-^ 

^ -4-^;i/$i)y-4--i';l/7x^T5y (2. 5 5g, 8. 11mm 




(29c) 




H 



266 



WO 2005/063705 



PCT/JP2004/019795 



o i) &m2&m$ttzm^it 0 

^tL^mmm (7 g ) kmmzfcj&zit, mm^nm^n^\ mm^^2 
. o i g &m^&mi$k lt#7c 0 

[0 2 1 5 ] 

(2 9 d) 

4- 13- (4, 4 ^j^x^Vy^ p^fr-fr — l -j_-/k) -4- (4--<>^ 



MMffl (2 9 c) ^#^T®J3t£^fc4 - [3- (4, 4-^xf;^^P^ 
dpf-— 1 -^i^/lx) — 4 — \f^<? v 5 ^— 1 — ^/I/7x^;W] ^/V^y^ (3 0m 
g, 0. 0 7 8 2mmol) ^ffiBJ^^B-J^fCo 

(If) ^IrUS!^^^ l^«om^S^fTo7t D ^fe^JS 

w (n) i: mm^m-vmrnrnt Ltiift^ 3 8. 9 m g &&m& ^ u 

T#7c 0 

MS m/e (ESI) 454 (MH + ) . 
[0216] 

(mmrn 3 o ) 

1 {4— [2- (4, 4 - v^xf /l/y/^ P^jrf - 1 -xzi;|/) — 4— ^/l^ 




• HCI 
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HCI 



MM®* (2 9 c) tZ$o\,^xm&£fritz.4- [3- (4, 4-i?x^V^n^ 
1 —^=./U) -4-tV7^y-i — f/l/;7^~/Kl ^/U^U^ (2 5 0 
mg, O. 6 5 2mmol) ^m^MM^M^^ 

2 —s? u v — N— =r.f-;VT^z h T 5 K<E>ft;b tU£ 1 — ^ a ^E- — 2—:/^ / ^Sr 

jiv\ mmm dob) kmm~%.j&£ j &. mm<D&%m&n<>fc 0 ^h\^mm 
$i ( 4 g ) tmm(o^fex»m.mmk^xMmfc&$) 3 2 omg^e^infri: lt 

MS m/e (ESI) 454 (MH + ) . 
[0217] 
(Hl^lJ 3 1 ) 

l-^Pt:>-4- [2- (3, 3, 5, 5-T h 7 * ^fri/? u^^-^/U) 7 



m^m (8 b). fc$$^xm&&frifri -[2- (3, 3, 5, 5-^1-^^/1- 

^n^/V) 7i=/V]t^7^^ (1 2 0mg, 0. 3 9 9 mm o 1 ) £rtfj 
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IrMHK:KJ&£"*I\ Inl^O^SSrffoT 1 -^n fc:VW- 4 - [2- (3, 3, 5, 
5 — 7 1 f7^W^ cr^dfV/U) :7^~/V] tX7^yi0 4mg^|fiSR 
5 £ LT#fc„ 

X H-NMR (400MHz, CDC1 3 ) 

§: 0.92 (s, 6H), 0.93 (t, J= 7. 2Hz, 3H) , 1.13 (s, 6H), 1.16-1.35 (m, 4H), 
1.40-1.46 (m, 2H), 1.51-1.60 (m, 2H), 2.35-2.39 (m, 2H) , 2.61 (brs, 4H) , 
2.93(t, J=4. 8Hz, 4H), 3.57 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.09 (m, 1H) , 
10 7.11-7.17 (m, 2H), 7.22 (dd, J= 7. 6, 1. 2Hz, 1H). 

zLfi&m&zm ( 4 g ) t mm<Djjmx*m.mM.fc utw-a-i 9 2 m g 

MS m/e (ESI) 343 (MH + ) . 
[0218] 
15 (HWJ3 2) 

1-^/1^-4- [4- (4-^f^^!J^-l i/V) - 2- (3, 3 




[0219] 

20 (3 2 a) 
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4-^ [4-^fn-3- (3, 3, 5, 5—7" b^^vW^P 

OCH 3 



(7 c) T^5t^tbfc MJ -y^^X-Xi tZ^^sVfrl/m. 5- 
^•^fc^y v 5 ^— 1 — { /V) -2--fn7x^;^7T^ (3g, 7. 8 1m 
mol) m^SJ^^iwffl V^^ 0 4- t --Zf^/^y? 1 -31=^- (4 

,4, 5, 5-rf7^f^) -[1, 3, 2lZ?3-3rU-i$V7>'(Dftfr>iQ KMM 
M (4b) -Vm^^titi^, 4, 5, 5-7h7^f^"2- (3, 3, 5, 5 
— T V 7 ff-f^S/P n-^^-tf— 1 — —[1, 3, 2 ] v^^l^ n 7 

Ji!v\ ^Ilrl, b^^^^^-7K<7)?m^^i: Lt, ^JfeM (7e) 

[0 2 2 0] 



4- (4-^ b^^b^y^y-l— f;i^) -2- (3, 3, 5, 5-"rh9* 




(32b) 
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mmm (32 a) xmmztifr^-t b*^- 1 - - 3- (3, 

3, 5, 5 -T b yt^sU^? n^^rf-- 1 -7 =^~;v\ fc^yv'V ( 

1 g, 2. 68mmol) ^\^%UfM^m^f- 0 

M1lrl8i^4 0^^i5Lt, (2 c) ^^BUERJS&i^ 

m^SSrff v\ tIH^#J 8 4 5mg 5rafc»fiifc:tfc*& £ LT#fc 0 
[0 2 2 1 ] 
(3 2 c) 

1- [4- (4-^ b^r^^^U 1 f^) -2- (3, 3, 5, 5 — 




^JSM (3 2b) -T5«t£*Lfc4- (4-* b^tf^y v 5 ^- 1 -^/V) - 
2- (3, 3, 5, 5-rf7y^v'^n^v / ^) :7^~/KT^ (8 4 3 
15 mg, 2. 4 5mmol) ^{±i^J{£|-^fflV^fc 0 
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mmm (7g) mm^mm^n^, mmit^ 

5 9 6 m g *®.%&mW t LT#fc 0 
[0 2 2 2] 
( 3 2 d) 

1 _- 7 *^_ 4 _ [4- (4-^ f^r^b^y -2- (3, 3 



mmm (32 c) x-m^^i- [4 - u-^ f^tvy^y-i- r 

/U) -2- (3, 3, 5, 5-fh7/f/^P^^) !7^=/l/] \?^<7 

(120mg, O. 2 9mmol) &mmWM^m Wc D 

r*L&liJk0iI (4g) irl^fill-RJtS*^ [^(Dfiy&S&rfTVX 1 -^/w- 
4 _ [ 4 _ (4 f df-i/t: 0 ^y v?^— 1 fyv) —2- (3, 3, 5, 5—^ 

^^x^r^wj ( 4 g ) t mm^mxmm^t x^xmmit^ 1 4 3 m g &m 

MS m/e (ESI) 470 (MH + ). 
[0 2 2 3] 

mmm 33) 

1-^71^-4- (2— 7fP [4. 5] 4 ?V7 a^—AA ^7'^ 




0CH3 
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[0 2 2 4] 

(33a) 

5 [4. 5] fj3— 6 — ji^- 8 —3r^ 




ly? n^y^y*/WVvft K (lOg, 10 Ommo 1 ) <D h/V^-l/ (1 0 
OmDffc ^f/Vtf^fy (7. 8g, 11 Ommo lk p-h/l/zc 
;/j*/M^^(l. 9 g , lOmmol) ^r*Px. N 7*>f— — ^^KSr^V^ 

io jjc«rl&£ E> l 2 O °c-e 3 B#PM# bfc 0 SMIrSiat "CgKfr^ ISfn^It 

* e . o g t tt#fco 

15 [0 2 2 5] 

(33b) 

[4. 51 




(3 3 a) fcSSV^JSJi&ftfc.* t'P C4. 5] 6-^^-8 - 

^-^ (6. 0 g, 4 Ommo 1 ) £:JBV\ ^JfeM (6 a) |rIEIIz:S)S£*n P 
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[0 2 2 6] 

(3 3 c) 

^\fn [4. 5 ] - 7 8 — >f 

5 y^^rjv 




mmm (33 b) ^^T®Bt$^fc;*t o n [4. 5] 8 (7 

. 0g, 4 6mmol) &JBV\ mMM (6 b) IH^cd^S 
^xmMit&m 3 . 7 g «r||"feifc<fc*& cb b-C#fc 0 
10 [0 2 2 7] 

(3 3 d) 

4, 4, 5, 5-f h7^;>-2-^tfP [4. 5] f^-7-xy-8-^ 
;V— [1, 3, 2] v^^f-^'P^^ 




15 Uli (3 3 c) m*5V»T8Kt£;h>fc MJ ^t°n 
[4 . 5 ] 7 s ^7 — 7 — ^-y— 8 -f/I^zc^^/V ( 3 . 7 g , 4 0 mm o 1 ) £r#3 

v\ mMm (6 c) mm(D®!m&fr~oxmmik&yo3 . 3 g 

[0 2 2 8] 

20 ( 3 3 e ) 

4- (2-^b c P [4. 51 f ^ - 7 - xy - 8 - /f;>7 x^^) t^^v^- 

214 
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mmm (33 d) iz^^xm^nr^^, 4, 5, 5-t 

tfn [4. 5] 7*37-7 —^is— 8— 4 Sis- [1, 3, 2] i?t^n7^ ( 
1. 3g, 4. 9 5mmol) » Itfl (4e) |^*RfcSJS&*^ IrIIIS 
C5«i3Sfeff oTSJS-fb^^ 1 • 0 g «^?EW#) LT#fc„ 
[0 2 2 9] 
(3 3 f ) 

1- (2-^b°P [4. 5] y^^U— 7 —^^—8—^/^y^=-M fcT^^S^ 




H 



10 HJg^J (3 3e) (^:joV^-CM^$tl7c4- [4. 5] 7 s * - 7 - 

^>-— 8 — -f /l/7x=/l^) t^^^^-l-^^^i t — ^Vl^-XTVl" ( 
1. 0g, 2. 5mmo 1) SrJEV^ (4f) £: IHflftZlSJS $ W8i<D 

mm&n^ xm&fc&& o . 6 g srHfeja^ & LT#fc 0 

[0 2 3 0] 

15 (33g) 

1 -^7*^/1— - 4 - (2-^t:°P [4. 5] 7*2>—7—^Z/—8 — f;U7j^;W) 
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mm\ (3 3 f) l^^XmB^tLtz. 1 - (2-^t°n [4. 5] :r#-7- 
ji^— 8 — 4/\/~7=^=- M \?^<7i/l^ (14 0mg, 0. 4 7 mm o 1 ) ^rffiV^ 

N mnm\ (4 g ) mm<D%hm%:fr^-cwMik'&!%} 1 2 5m g 

MS ra/e(ESI) 353 (MH + ) . 
[0 2 3 1] 
(3 3 h) 

1 — ~7*^-;V— 4 — ( 2 — -X [4. 5 l^^— 8 — ^Vl^^ — M i?Zs ^ 

10 WM. 




(3 3g) ^V^SS^^f;: 1-^^-4- (2-^k°P [4. 5 
] ^7 — 7 -j:^— 8 — -f7l^7^=/V) fc^^v 5 ^ (4 0mg, 0. 1 

ommo i) ^m^\ mmm (6h) ^i!^^-^ mm^^m&n^xm 

15 jg^l^ 3 3 m g ■&mn&Mfcb b"C#fc„ 

MS m/e(ESI) 355 (MH + ). 
[0 2 3 2] 

3 4 ) 
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1 -^y 7 ^;U-4- (2— ^tfP [2. 5] ^— 5 — 6 — ^ JV~7 zc 




[0 2 3 3] 

(34a) 

h V 7;]y^-u ^ $ >^/U7fr>m [2. 5] ^£ g — 5 — 6 — 




4( 4 tn^^r^/ XDftfrV \^ ^t°a [2. 5] — 

2-^-^(1. 7 1g, 13. 7 7mmo 1) ^tBMM^T, WJ (6 
b) <^#^50S£*, ^©j&airlToT^ 11^3. 3 5 g Sr^feiBtifc 

[0 2 3 4] 

(3 4 b) 

4. 4, 5, 5-f f7^f/W-2-^lfP [2. 5j ^^-5-^^-6- 
^/k- [1, 3, 2] ^tjjTjiEl^ 




^jvaiWM^ mmm (34a) ^^-ci^t^xTcfy 7 /K^-n 

/l^^^tfn [2. 5] 5-^>-- 6 — f/V^^^/i^ (3. 34g, 
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13. 03mmo 1) &m$£WMzffl^X, (6c) £ [UTO^i^ £ ii:, 

mn^mznoT^ mmfc&vo 2. 3 5 g ^n-^m^m t it#fc. 

'H-NMR (400MHz, CDC1 3 ) 

S : 0. 25-0. 30 (m, 4H) , 1.27 (s, 12H), 1.34-1.37 (m, 2H) , 1.97-1.99 (m, 2H) , 



[0 2 3 5] 

(3 4 c) 

4 _ (2-^l: 0 P [2. 5] — 5 — ^l/— 6 -^7t^^ — /pj ^7'^ 

- 1 -fl/Wff^lfe t-yf;^f^ 



H«J (4d) ^£^-C$SBt£;fL7>-c4 - ( 2 - MJ ~7 jVHrXi * $ isX/Tsft^/U 
3-*rl/-7^=-/U) \?^<7 i/l/- 1 — t —-f^tV^^TJV (4. 12g 

, 10. 0 3mmol) %|±JMC$4-fc/B V^fCo 

4, 4, 5, 5-ff7^f^-2- (3, 3, 5, S-fh^^f^o 

15 i-^c^yk) [1, 3, 2] v^^f-^n 7 ^(DiXfr *) fc s MMffl (34 

b) Tfja3t$tbfc4, 4, 5, 5-Th7^f^-2-^h°n [2. 5]*#* 
- 5 -xy- 6 — 4 ;V— [1, 3, 2] v^^l^n^^ (2. 3 5g, 10. 
0 3mmo 1) /BVvC. »M (4 e) i: P$l^50S£-*> I^O^&SSrfrV^ 
„ «IJ®ffc£* 3 . 0 9 g &&&&mftk LTifc, 

20 [0 2 3 6] 



1- (2— JXtfn [2. 5] ^ ^— 5 — j^ — 6 -^/t^ji^/k) b^7;/^ 



2. 19-2. 23 (m, 2H) , 6. 55-6. 60 (m, 1H) . 




(3 4 d) 
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H 



MMM (3 4c) K::fcV^J«fe3ft*:4- (2-^fc°n [2. 5] ^^-5 
— 6 — ^/V7^=-/v) v 5 ^— 1 — t — •zf^-;V=^^ 1 r;V ( 

0. 3 8 0 g, 1. O3mmol) & W^M^^^V^X. MMM ( 4 f ) £ |W)iH 
5 ^£Dfr£i3r. |i«<D^*Q!3£rfTV\ IIM^^ 2 4 9 m g Sr^fejft^^ Lt 

[0 2 3 7] 

(3 4 e) 

(2-^b°P [2. 5] ^ ^— 5 -xy- 6 — ^ 7^:7 a. 

io tf^v^ m&M 




mmrn (3 4d) -em&^iti- [2. 5]>^^-5-^^- 

6-^;V7j=;V) k^7^(6 6mg, O. 2 4 6mmol) WMI- 

mmm (6 g ) ii^^^$* N i^o^ra&f^ iift^»7 6 

m g Sr«lfe*t* £ LT#fc„ 
MS m/e (ESI) 325 (MH + ). 
[0 2 3 8] 
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mifeM 3 5 ) 

1 - [2. 5] OrtZ — 5 — ^V — 6 — ^ jvy olzz.;V) —4- 

1> g FPf7 V- 4 — fjk2! g7W) Mfe^ 



5 «F!J (3 4d) Tgtfgbfcl- (2-^t°n [2. 5] ^^-5-^^- 
6 i ;V7 =c~/V) V^&ls (2 Omg, 0. 0 7 4 5 mm o 1 ) ^rm^Jm^ 

mnm (6 g ) ^<^^«tasr=fTV\ 3 

mg &m&mfch LT#/c 0 
10 MS m/e (ESI) 367 (MH + ). 

[ 0 2 3 9] 

mmm 3 6 ) 

l--fy^-4- (2-^b°P [2. 5] ^ — 6 — 4_ zz-=-;V) \f^< 



(3 4e) T«££;fr7cl [2. 5] 

^ ^— 5 — 6 -/f;l/7x = ^) ^7^til (20mg, 0. 05 

5 4mmo 1) ^M^-J^TCo 
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mmm (6h) tmm^Rm^^Q^^^tcm-, mm<D&%m&m<\ 

MS ra/e (ESI) 327 (MH + ). 
[0 2 4 0] 
(H»J 3 7 ) 

1- \2— (4, 4- gvl^g p^^p-- 1 — ai^/l^) ^^^i/lx] -4— f y 



[0 2 4 1] 

(3 7 a) 

4- [2- (4, p^^f-- 1 -31^ /V) ^^^/^] fcV^v* 



mmm (4 a) ^v^asBt^tw^- (2-fy7/^n^y^^ 
1 ommo 1) %mmw.m-m^ 0 

4, 4, 5, 5-Tb7^f^-2- (3, 3, 5, 5-rb7^f/^P 
^^-i-^^/u) [1, 3, 2]^t#P7^fc!)^ IIi(lb 
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) T?Wk£fofc2 — (4, 1 -^=L/U) —4, A, 

5, 5-T^7^f^ [1, 3, 2] ^tdft^n^y (2. 8 3g, 12mm 
o 1) ffll^T, HJfeM (4e) fcHi^^s ^©^JS^V^s flfl^ 
^ 3 . 2 9 g &m&mfc t bT#fd 0 
[0 2 4 2] 
(3 7 b) 

1- [2- (4, 4— v^^vVv^ P^-^rf-- 1 -j^/I-) ^7^^/^-] t°^^y? 




H 



(3 7 a) ^joV^T#it^tl.fc4- [2- (4, 4 - S?* ^ n 

(3. 17g, 8. 5 6mmol) ^ft^JgW-fflV^c 0 

s mmm (3 g ) tmm^^^-, mm<D&tim&ft\<\ mmfc&mi. 8 2 

[0 2 4 3] 

(3 7 c) 

1- [2— (4, p^ae-jj-- l — 3^ /U) -7^=^;V\ - 
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^mn (37b) icm^xm&zfafri- [2— (4, A-vt^/vi/fu^ 

^f-— 1 — rcr^) 7 t?-<7i>l/ (2 0 0mg, 0. 7 4 0mmol) 

mmm Oh) mm^m^m^n^, 1- [2- (4, 4 

— '^f^ n^drf-- 1 — ^7zc^/l/3 -4 fy^lf^7^ 

2 3 0 m g £8fc3tfeiltrt#& £ U"C#^t„ 

( 3 h) £ i^^cQ^-^-e^mt: i^xmmik&vo 2 5 5 m g &m 

MS ra/e (ESI) 327 (MH + ) . 
[0 2 4 4] 

(H»y 3 8 ) 

! _ ^ uy°u zf-jv— 4 - T2- (4, 4 — v^fvk>^ p^jFvvkO — 

4 _ ( 4 _ ^ f^y-t^p v^ — 1 — ^/I^) 7^~;^~) t^^v^ 
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[0 2 4 5] 

(38a) 

4— [2— (4, 4 - ^xfyk^^ p^^jj-- 1 — ji^ ;V) ~7 a^^}V\ g^<JZ-2 



mmm (4d) ^*3v^T^it$^4- (2-mj7/^p^^^^^ 

/l^) v 5 ^- 1 -Z>;is7$^B: t -^^/t^^vvv (4 . 7 1g 

, 11. 5mmol) ^m^HW^V^fCo 

4, 4, 5, 5 -T- f>7^^W- 2 - (3, 3, 5, 5 — T h =7 * ^JV*/? * 
io ^dff— i-^=l;v) [l, 3, 2] itjr^-y-^uyi/tDftloY) (6 c 

) "Cffiljt £ frfc 2 — (4, 4 — x _ re -/i/) —4, 4, 

5, 5-Th7^f^ [1, 3, 2] v^^f-tf^ V> ( 3 . 7g, 14. Om 

mo i) /^-c. ^wti (4e) tmmz&j&p^ mm<v&xm&ft^. mm 

3 . 9 4 g *»fe»^*b £ bt!#fc 0 
15 [0 2 4 6] 

(3 8 b) 

4- [2— (4, 4 — v^gV^vl£ P^^f^) b°^7^^-l~/J 
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mm (3 8a) i^m^xm^thtzA- [2- u, 4-^^vw^p 



3. 9 6g, 9. 9 3mmol) ^ffiBM^ffl Wc 0 

^fl^T. mfeM (8 a) fcPl«^lSS^ [Rl^^^S^rtTofCo #btL7tm 

LTlSft^ 3 . 7 9 g §rH#,flW#? £ UT#fc 0 
[0 2 4 7] 
(3 8 c) 

4- 2— (4, 4 - v^^/^v^ P^jvTL) T7j^ 7 i^] 



mmm (3 8b) ic^TiSit^frf^- [2- (4, 4-^f^7P- 

=3rv^/V) 7x=;H t°-<7^> - 1 - t -7Y^x^t^ (3. 7 9 

g, 9. 4 6mmol) &m&fflft\ZR V^fc D 

^».(3e) ^IH#^JS$*. PM3*©&*Q ! 3££r J fTV\ II/TO^#J2 
. 7 5 g £r6-fe@#^ LT#fc, 



Br 
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[0 2 4 8] 

(3 8 d) 

4 - [_g_- (4, 4 -v^^fvl-v^ p^dr^/t^) — 4- ( 4 - 7< f tf-^ P 



mm\ (3 8 c) fcdoV^Ma££tWi4- [4-^^-2- (4, 

;K9 0 0mg, 1. 8 8mmol) (10mL) t»f * 

©l^m^IW (7 a) ^*3V^^5g$tbfc4-^ b^rv'lf^y V 
10 (4 3 0mg, 2. 84mmol), tfy^t-^h^K(8 1 Omg, 8 

4 3 mm o 1 ) N h V - t —-ff-jVifrKifr— & f7 7/^n#k- h (34 
Omg,. 1. 1 7mmo 1 K fcitfW^^!)^ (II) (1 0 5 mg, 0. 
4 7mmo 1) SrJn^ S*#I1I^T, »1 0 0t)T'l«#Ufc o 
m^xmmm (3f) £P«<0&#yffiSrfTV\ ^®^^4 l 3 m g£r#^R#, 

15 l*i:LT#t. 

[0 2 4 9] 

(3 8 e) 

1— [2— (4, 4^i£j^vW^_E^L^Zk) —4- (4 — ;>< h =^->t°^]J v> 
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mim (3 8d) ^S3V^J4at$n*i4- [2- (4, 4-^f;^n^ 
e^iyjV) -4- (4-t« b=3riXt: 0 -<!J 1 — O^) 7 fc^^v 5 ^- 

l-Wytt-7'f/^r;V (4 13mg, 0. 8 0 mm o 1 ) £rtt}^§m 
Pet LTJ1V^ 0 

£ LT#fc, 
[0 2 5 0] 
(3 8 f ) 

1 — ^ p-/pb';M^/V- 4- T2- (4, 4-^xf;l/^P^Wl/) — 
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MMM (38 e) K^^XM^tif^ 1 - [2- (4, 4-^f;Vi/^n^ 
e^iy/u) -4- (4-^ h^r^fc 0 ^!; 1 fcf-^v^ ( 

5 0mg, 0. 121mmol) £r mMC^ £ LTffil^ 

rti^HWJ (9) irlH^^^JS^*, |wl#(D^®^fTofc 0 ^bl^mtfoM ( 

9 ) ^ w\M(Djjfe-?m.mmk i^xmm^m e o m g & e^ii^t l-c?#^ 0 

MS m/e (ESI) 468 (MH + ). 
[0 2 5 1] 

mmm 39) 

1-^^-/^-4- [4- (4 —aj b^Vtf^P v^- 1 — JM -2-^b°n [ 
5. 5] ^^^'^7— 3 — -^71^— :7j^ /V] fc^^v^ 

0CH3 



[0 2 5 2] 

(3 9 a) 

M)7;^p^^^/^^^p T5. 5] 2-^>-- 3 — f/k 



4, 4-v^f^v^ n^^fV i/©ft^!9 ^ ^tfa [5. 5] ^f^y 
_ 3 _^-^( 15gj 90. 2mmol) ^miSWH-ffl^T. H«J (6b) 
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[0 2 5 3] 

(3 9 b) 

4, 4, 5, 5— r- f7^f/^~ 2-^b°n [5. 5] - 2 - 3 

-^;v- [1. 3, 21 2J^£±M-E^_>: 




b V ^ l^/Hfc V^4 , 4 — v^^/Wv';? n^^i?-— 1 -^^/i^n 

^^/U(Dftfr>VK. MMM (3 9 a) fc33V^3K3t*^hy 7/^^^^^-^ 

[5. 5] r 7 i/-7 s ^-2— 3— ^ jVzc.T.f JV (10 g, 3 

3. 5mmol) %m$&WMfcM V^T, ^Wll (6 c) b mm^Rfc I^jHI 
co^a^rfTo T N flUlbl^ 7 . 6 4 g £rlf fe@f$ b UT#fc 0 

[0 2 5 4] 
(3 9 c) 

4_^|,^^— 1- (4 — - f p - 3 b°P [5. 5] fr^-T^— 2 — — 




(7 c) fc&V^gSUt&ftfc MJ ^/l^n^ ^^^7l^^^@t5 - (4- 
^ h ^r^tVij i/>^— 1 — /^) -2-^^p7j^/V^7/1' (2. 0 g, 5 
. 43mmol) &ffi3§m#R-J^fc 0 4- t -^^^ P^f"- 1 
/I/- (4, 4, 5, 5-/^h7^^7^) -Cl, 3, 2]^t^P7^©^ 
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tn-> mmm (39 b) Ti^^tif^, 4, 5, 5-7- v?*^^- 2-^.^ 

v [5. 5] t7l/T^~2-^ls-3-4/l>— [1, 3, 2] ^^i^Tjsa 7^ 

(1. 65g, 5. 9 7mmo 1) »\ (7e) i^ttHS**, 

^i©M^fToTilU!| 2. 3 3 1 g %m&m^mt bt#ft 0 



(3 9 d) 

0CH3 



(3 9 c) -TsmmiSthf^A-* h*ri/-l- ( 4 h n - 3 - ^ tTn 
[5. 5] 2-^^-3-^-7^-/^) tT^y^>- (2. 331 

g, 6. 0 6mmo 1) ^m^M^^T, mt&M (6e) fc|ia«!H:RJfc£-er 

[0 2 5 6] 



1 _p 4 — (4 — ^ h^j^tf^y 1 — ^f/M -2-^b°P f5. 5] 7>V 

^7—2 — J- V- 3 -/f/V-7 3i^l ^7^^ 



[0 2 5 5] 




15 



(3 9 e) 
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OCH 3 



10 




mnm (39a) -zm&sfrit.*- u-* h^t^y^-i — r m - 

2-^t°a [5. 5] Vls^rX-V 3 — 7x^7 5^ (1. 7 

9 g , 5 . 0 3 mm o 

[0 2 5 7] 

(3 9 f ) 

4 _[4_ (4-^ hjr^b°^y^y-l-Y^) -2-^t°P [5. 5] 



# — 2-^^-3-^/^^^^/^1^°^^v ? >'- 1 — #/l^^Bfe t — ' 



OCH 3 




CT O 

|H«>J (3 9 e) ^5t^tLfcl-[4- (4-^ b 37 1 — ' Ov 

) _ 2 -^t°P [5. 5] f?T/*fil— 3 — i)V--7au—}V\ 

(4 5 0mg, 1. 0 6 2mmol) Srm^SJBCJfSUcfflV^ ( 3 d ) £ IH 
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[0 2 5 8] 

(3 9 g) 

4 _[- 4 _ (4—^ h^^tf^U S?^- 1 — 2-.XtfP [5. 5] t? ^S~f 



mmm o 9 f ) assist £ *wt 4 -u- u-* h^^t^y^y- 1 — 

) _ 2 -^t°n [5. 5] pis?**- 2 —zx-*y— 3 - -f/t^^= /U] tV^S^ — 
10 l-^/^yit-^f/H^f^ (5 24mg, 1. Ommol) &tfi^WM 

b7t Kn7 9^©iS^?&&0>ttfc>& — As 

N ff 7 tKo77^ 33j;tJ«B^fil^/KOiB^"IS®ESrffiV^ % ^JSM (8 a) £ 

15 [0 2 5 9] 

(3 9 h) 

1 _ r4 _ ( 4 d^^tf^J v?^- 1 z^Tik) -2-7b°P f5. 5] 
#—3 —4;\'~7x.~jiV\ ^<yj^y 




OCH 3 
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OCH 3 



D 



mmm (3 9 g ) -vmrntsfrfti-i*- (4-^ h^-^^^v^^-i — 

) _ 2 -xt°P [5. 5] !>yf*- 3 -^f^7x^;H t 0 ^7^^- 1 -^/^ 



X, HJfe^J (8 b) tmW^J^^f HMIS:froTlI^3 6 7m 

[0 2 6 0] 

(3 9 i ) 

1 -37 ? ^ylx-4-r4- (4-;* h^v^^U v^- 1 jJkl [5 

51 f/I/7a^]^7v?y 



^ttlftl (3 9 h) T«££*Wbl-[4- (4-* 
)_ 2 -^t°n[5. 5 ] ^ - 3 -^^7 x^/V] tVy v?y ( 5 O m g , 0 

. 117mmol) &mmmW\Z-m^X, MMM ( 7 h. ) £ l*HHK:SJft £ 1^ 



t — 



f;V (5 17mg, 0. 9 8 3mmo 1) ^ffiW^ffiV^ 




OCH 3 



293 



WO 2005/063705 



PCT/JP2004/019795 



) _ 2 -^t°D [5. 5] VffjJ- 3 -J;VZ7^.— jv\ fc 0 ^7 2 3 m g & 

r^HSifctfll ( 7 h ) i: ^i©^fil?£iM LTlIlk^ 2 8 m g SrM-fe 

MS m/e (ESI) 482 (MH + ). 
[0 2 6 1] 

mmm 4 0 ) 

{4- [2- (3, 3, 5, 5-7h7^W^P^^) 



mmm (8b) -vm&istiiti- [2- (3, 3, 5, s-rfy^f/^ 

U^^vVV) 7x=^] fcf^^v^ (4 0mg, 0. 1 3 3 mm o 1 ) ^tU^IfC 

n»j dob) tmmz-R]&£^ w\m<D'i%L%m%: ufc 0 

g^x, ir.-e#btLr>^#/^^»J dob) tii©^tMtflib 

2 8 m g %m&m{$k Lt#ft 0 
MS m/e (ESI) 340 (MH + ). 
[0 2 6 2] 
(H»!J 4 1) 

1- -4- [2- (3, 3, 5, 5 — Z fc 2 ^ *£2kl^ 
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mm (8b) T?£Bg£*Lfcl- [2- (3, 3, 5, 5-Th.7^f^ 
v^^i/jV) 7s=/l/] fcf^^v^ (4 0mg, O. 13 3mmol) £rtU^C 

/t^Jlv^ HifeM dob) fcH?l8SH:jxfS£-S\ lRj«coMa^bfc 0 

$svvr, r.r-c#e>^/t^4fc*^Jfe^j dob) trnm^rnxmrnrntv 

MS ra/e (ESI) 373 (MH + ). 
[0 2 6 3] 

mmm 4 2 ) 

X— ^^n-^P tf/V^^/t^— 4- [2— (4, 4 --^^ fvkH^ p^^'^) ~ 




[0 2 6 4] 
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(4 2 a) 




Omg, 1. 7 7mmol) ^WliJfC^ffi Wc 0 



[0 2 6 5] 

(4 2 b) 

j_ r2 - (4, 4 zz j£ 2 i^L>^-H^±>^) -4-fc°^ iJ ^y- 1 —^jyy 




[2— (4, 4—^^^^^^^^ 
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H 



mmm (42 a.) »z:*3v^K3t$^4 — 

=3r^/V) -4 -t^<y v 5 ^- 1 — 
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-yf;Vx^7/K5 9 7mg, 1. 3 lmmo 1) |r(±iW^IV^fc 0 

mnw (3 g ) kmmz.fcjfc£ j &, mmv&t&m&ff^ iiM4i9m 

[0 2 6 6] 

(4 2 c) 

x -jy? u^fa ^/v—A — T2- (4, — 



mmm (42 b) i^t^^tifci- [2- (4, 4-^^^^^^^-. 

^^X/V) _ 4 - tf^y i;y- 1 — ^ )V7 fc^^v^ (50mg, 0. 1 

4 lmmo 1) ^m^MS-^/i^fCo 

g^~c, rr-citb^tfc^^^j^^^I (3h) ^io^«tfttT 

tlH-fbl^ 6 5 m g &M&Wlifct LT#7c 0 
MS m/e (ESI) 410 (MH + ). 
[0 2 6 7] 
(M W\ 4 3 ) 

4 _ p 4 _ ( 4 1 -^f/l^) - 5 - (4. 4--^5vWW 
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[0 2 6 8] 

(4 3 a) 

4- [2- (4. 4--^^^^ P^^rf— 1 ^) -5-^f^->-^^ 



(6f) T'#5t$^fcl- [2- (4, 4-^^/ViX^n^^f— 1 
— - 5 —j* y*i/Z7^=- /Ul t^^v 5 ^ (0. 9 g, 2. 7mmol) 

^fv^, SUMJ (3d) teffcvx IIi:U^oP^^y©^!)|!:ff7 
t Kn^7>' ; SrffiV\ Hi&M (3d) Ha«S<Z>*&:i£2:fToT8l 
jS{b^ 0 . 9 6 g Sr&HfeifctMfc ^ UT#fc 0 
[0 2 6 9] 



1 [2- (4, 4 -iS^^/UZs? n^^JyJU) -5-^ b^7x^] 




(4 3 b) 
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mmm (43 a) ^^^xm^tit^^- [2- u, 

df-if— 1 —^^.71^) — 5 — * hWi^] v 5 ^— 1 — ^7/W#^^ t 

— -ff-jV^.Ts^T-A' (O. 9 6 g, 2. 2mmol) £rJSV\ ^^/—iVh^rV 

v^Yvyy^^n&mm^iXfrv^*?/—^^, mmm (8 a) 

[0 2 7 0] 



4 _ [4 _-/ pJE .— 2 — (4, 4-^^;!/^^^^^) — 5 h^v^ 



^=T)V (0. 9g, 2. 0 8 mmo 1) ^jfOsH^ V\ S&fiftI (3e) ^t£V\ 



(4 3 c) 




cr o ^ 

;»|J (4 3 b) ^^V^TS^^fc 1 - [2- (4, 4-v^c^VV^n — 
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o . 4 1 g t Lt#fc. 

[0 2 7 1 ] 

(4 3 d) 

4— [2— (4, 4 — -J^^jVZ/f P^^rv'/V) — 4 — ^jVif. V 2. ~ 5 — ^ fc :3 f 



(4 3 c) Kl*5V>T$!l5££fr;fc4- [4-:/n^--2- (4, 4-v^ 
=f-jV%/->7 U^^-^y/U)— 5 — P< h^v^ v 5 ^- 1 — U/Vtfl/Wt t 

(2 0 0mg, 0. 3 9 mm o 1) & \$%&W.Pe\Z.M V\ ^JfeM 
(3 f) M£V\ MJ-t-^;W*=9^ rb77;^n*>-b©ft 

[0 2 7 2 ] 

( 4 3 e ) 

4 - [5- (4, -2-^ b^i/-4-^7^ 
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y 



MMM (4 3 d) \Z.S8\,^xmk£tbtL4- C2- (4, — 
^■^y/v) -4-^;v*!);-5-^F^7x^] l -#^/J^ 

^ t -r/^vWn^fvl" (8 0mg, 0. 2 mm o 1 ) &ffi3§JIUfSB-ffiV\ Hi& 
M (8 b) |W[«(DM ; a^fToTM^#4 Om g ^rlt-felH 

[0 2 7 3] 

(4 3 f ) 

4_ [ 4 _ ( 4 _ y^/y \fs<=7*?i/— l — —5— (4, 4— iS^f-sisi/? 



I^WJ (4 3e) ^*5V^$S5t^nyb4- [5- (4, 4 - V^tVis? n — 
^vv^) -2— ^ h^i^— 4-tV7i/y- l A-] -^/l^ U V (2 

Omg, 0. 0 4 8mmol) ^I»J(6g) f f7t Knt^y- 

4— ^/wvwf.t Koft;fc>>9 t'/f/kT/i'rt KSrffiV^Jfi-M (6 g) irl^lfc 
I^^M^froT^M^^ 1 1 m g SrjSfcHfi,Hfls£ LT#fc 0 
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MS ra/e (ESI) 472 (MH + ). 
[0 2 7 4] 

mmm 44) 



h !J * $ ^^./V^^^iy^ tn^i/^— 1 — jVa^y.TiV (2. 5 0 

g, 10. 2mmolK 2-^Fn7i^H'py| (2. 0 4g, 12. 2m 
mo 1 K ^ ( h y ^^^/I^tJn^^^ ^) ^v^A (0) (6 1 2m g 

, 0. 5 3mmolK 2 N^SH" b V V AtKSSSK ( 1 0 . 2mLh 
3 2mL) ^'JzO^^y — (16mL) (OU^^, ^*#fflMT. 0 
°CT? 2 B#M 3 0 l-^'o 

If bfc 0 # & titSSIr v- y # 7^PV^^77^ (^^^/^/^ 

7**^) -etlb^ ^fe^^^IMft^l. 9 3 7 g£r#fc D 
1 H-NMR (400MHz, CDC1 3 ) 




[0 2 7 5 ] 



(4 4 a) 

1— (2-^fP7x^) v^p^^t^ 
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5: 1.55-1.67 (m, 4H), 1.78-1.84 (m, 2H) , 2.25-2.29 (m, 2H), 2.42-2.44 (m, 
2H), 5.83 (t, J= 6.4Hz, 1H), 7.28 (dd, J= 7. 6, 1.2Hz, 1H), 7.34 (ddd, J= 8. 0, 
7.6, 1.2Hz, 1H), 7.49 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H), 7.81 (dd, J= 8. 0, 1. 2Hz, 
1H). 

[0 2 7 6] 
(4 4 b) 



(4 4 a) ^it^tbfcl- (2-=l>n7x^) V^-frls ( 

1. O 0 g, 4. 6 lmmo 1 k 1 0 %^=7 — (3 0 Omg, ^tK 

) &&Tf**/~- & (i 3 0mD <z>m&v>)&, 7kmtfxm-muT, m^mu^ 

«Efe»^4fe«>fiije^^«b 5 3 9 m g £r#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5: 1.49-1.78 (m, 8H) , 1.80-1.87 (m, 2H) , 1.91-1.96 (m, 2H), 2.60-2.70 (ra, 
1H), 3.61 (brs, 2H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H), 6. 76 (dd, J= 7. 6, 7. 6Hz, 
1H), 6.99 (ddd, J=7.6, 7:6, 1. 2Hz, 1H) , 7.11 (d, J= 7. 6Hz, 1H) . 
[0 2 7 7] 
(44c) 
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H 



mmm (4 4b) x-mm.^nt^2-^^n^yf-;v^^^;vT^^ (539m 

g, 2. 8 5mmol) (D 1 , (7mL) mm\^s V* ( 

2 — ^ t=z n^^/l/) T ^ ^i^lM (6 1 0 m g , 3. 42 mm o 1 ) £riP^U S 

it&m 5 4 0 m g ^-SifeftW^ t bT#fc D 
X H-NMR (400MHz, CDC1 3 ) 

5: 1.50-1.84 (m, 12H), 2.82-2.84 (m, 4H) , 3.01-3.03 (m, 4H) , 3.28 (tt, J= 
10.0, 2.8Hz, 1H), 7.03-7.07 (m, 2H), 7.12 (ddd, J= 8. 4, 6.8, 1. 6Hz, 1H) , 
7.20 (dd, J= 7.6, 1. 6Hz, 1H) . 
NH© 1 Hte#^?#&/^ofc 0 
[0 2 7 8] 
(4 4 d) 
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HJjg^ij (4 4 c) -emmZtitiLl- (2 -is? o^/f;^i^) fcT^S* 
^ ( 2 5 m g , O. 0967 mm ol) i:f h7tKn77V (lmL) 

^f^T/Vft K (0. OllmL, O. 12 6mmolh MJTirh^r 
i/^&ffclS 0 hV (26. 6m g, 0. 126mmo 1) feit/tt ( 

0. OllmL, O. 183mmol) 1 9 B#W 3 0 #3f# Ufc 

(@»c^/K/— "7°^ >0 (2-v-^ 
1 H-NMR (400MHz, CDC1 3 ) 

5: 0.95 (t, J= 7.2Hz, 3H), 1.32-1.41 (m, 2H) , 1.49-1.84 (m, 14H) , 2.39-2.43 
(m, 2H), 2.61 (brs, 4H), 2.89-2.92 (m, 4H), 3.27 (tt, J= 10.0, 3. 2Hz, 1H), 
7.03-7.15 (m, 3H) , 7.21 (dd, J= 7. 6, 1.6Hz, 1H). 

r W (lmL) \Z.mm U 4 N^7K*«^^/H» ( 0 . 

0 4 2 5mL, 0. 1 7 mm o 1 ) ^Px.fc 0 :©$|l«ffTllt, #btl 

bfcft, Mffi^il U M-fe@f*^H/S^^ 2 8. 5 m g &#7c 0 
MS m/e (ESI) 315 (MH + ). 
[0 2 7 9] 
(l*l«<I 4 5) • 

X-y^jy- 4- ( 2 -y^ n^^°^- 1 -zc-/ix^ m^/lx) bT^v^ 
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[0 2 8 0] 

(45a) 

1- (2 — 1 /l^o^ /W) ^t£^ 




H 



2 — pr— — 1 — zn^/ky'cE.^ ;VT ^ >- ( 6 1 7 m g , 3. 2 9 mm o 
1) (Dl, 2-v 5 ^nn^yify (8mL) fcT* 

T ^ (705mg, 3. 95 mm o 1 ) S^#ffl^T> ^fi 2 

*7^nvf^77^ (^i^^A-/^"^ V) T'**^ UTtIM{^#/ 3 8 
7 m g SrWfiilirtfcJfe i: btftfc. 

X H-NMR (400MHz, CDC1 3 ) 

6 : 1.54-1.63 (m, 4H), 1.78-1.84 (m, 2H) , 2.23-2.27 (ra, 2H), 2.55-2.58 (m, 
2H), 2.92-3.01 (ra, 8H), 5.85 (t, J= 6. 4Hz, 1H) , 6.94-6.98 (ra, 2H), 7.09 (ddd, 
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J= 7. 6, 1.6, 1.6Hz, 1H), 7.20 (ddd, J= 8. 0, 7.6, 1. 6Hz, 1H). 

[0 2 8 1 ] 

(4 5 b) 



HJfeM (4 5a) T?Jft3&£*Wtl- (2-^n^-l-^7x=/V 
) bf^^v^ (20mg, 0. 078 0 mm o 1) fnFP77^ ( 1 m 

L) T'W/l'TtK (0. 0 0 9mL, 0. 1 0 1 4 mm o 1 ) „ hV 

Tir h^-^7Km^om-r h V VJ* (2 l . 5mg, 0. 10 14mmol)*3 
(O. 0 0 9mL, O. 1 4 8 2mmol) StTJPxLn HEM"C 2 3 B#f!5 1 
0#Jf#L-fc o 

- (g^g^/V/-^ rf# » T«tT, 1 --7^/^-4- (2-i/^n^-T 0 ^ 
X H-NMR (400MHz, CDC1 3 ) 

6:0.94 (t, J= 7.2Hz, 3H), 1.35 (tq, J= 7. 2, 7. 2Hz, 2H) , 1. 48-1. 61 (m, 8H) , 
1.78-1.84 (ra, 2H), 2.23-2.27 (m, 2H) , 2.37-2.40 (m, 2H) , 2.54-2.57 (ra, 4H) , 
3.03 (brs, 4H), 5.85 (t, J= 6. 4Hz, 1H), 6.93-6.99 (ra, 2H), 7.08 (dd, J= 7. 6, 
1.6Hz, 1H), 7.19 (ddd, J=8.8, 7.2, 1. 6Hz, 1H) . 

^^op^^^ (lmD A^m^mmm^^mu (o. 
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0 3 O 4mL, 0. 121 6 mm o 1 ) 2r#JJx.fc„ 

. 3 m g £r#fc 0 

MS m/e (ESI) 313 (MH + ) . 
[0 2 8 2] 

mMm 4 6 ) 

i- (2 -v-^ g^^vi^^—zw) -4 — (y^t°^7^y jam 




[0 2 8 3] 

(46a) 

1- (2 — ^ P^-^ ff — 1 — ;V7^=-/V) g^jjTV^ 

N 
H 

2_~ / ^nt^^-l- :i:;i /l / 7x^;l'7$>' ( 1 4 0 m g , 0. 6 9 5mm 
o 10 <D1, 2-^^on^^> (2mL) fcT* (2-^nn^^/l- 

) T ^ ^it^S ( 1 4 9 m g , 0. 835 mm o 1 ) ^Px.. glSffPffl^T. ^ 
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X H-NMR (400MHz, CDC1 3 ) 

5: 1.35-1.77 (ra, 8H), 2.23-2.28 (ra, 2H) , 2.74-2.77 (m, 2H), 2.94-3.02 (m, 
8H) , 5. 63 (t, J= 8. 0Hz, 1H) , 6. 93-6. 97 (m, 2H) , 7. 08 (dd, J= 7. 6, 2. 0Hz, 1H) , 
7.21 (ddd, J=7.6, 7.6, 2.0Hz, 1H). 
NH© 1 HI±#t-e#*^ot„ 
[0 2 8 4] 



) t:°^7 v 5 ^ (lOOmg, O . 3 7 mm o 1 ) Sri^^ aa^^^(2. 3mL 
) ^?^#£*s ^BfeS* t -^f-lV (96. 9mg, 0. 4 44mmol 

) hh V ^-'f-jVT $ >" (O. 0645mL, O. 46 3 mm o 1 ) X.,M&T 
1 3 B#[Wi£# b/c D fc-^Bfc^ t --fsf-tV ( 1 5 m g , 0. 0687 

mmo 1 ) t A-r&tf-A'T t°V ( 1 0 m g , 0. 081 9mmo 1) 



(4 6 b) 




jfrftl (4 6 a) -Vm&Ztlttl- (2-^n^^-l-WV7a^ 
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X H-NMR (400MHz, CDC1 3 ) 

6: 1.35-1.70 (ra, 17H), 2.23-2.28 (m, 2H) , 2.71-2.74 (m, 2H) , 2.95-2.98 (m, 
4H), 3.47-3.50 (ra, 4H), 5.62 (t, J= 8. 0Hz, 1H) , 6.91 (dd, J= 7. 6, 1. 6Hz, 1H) , 
6.96 (ddd, J=7.6, 7.6, 1. 6Hz, 1H), 7.08 (dd, J= 7. 6, 1. 6Hz, 1H) , 7.21 (ddd, 
J= 7. 6, 7. 6, 1. 6Hz, 1H). 
[0 2 8 5] 
(4 6 c) 




cr o 

H«J (4 6b) ^Kafi$Hfc4- (2-^^n^-^^-l-^^^^^/l^) 
t^7^y-l-^>lt-^f/^T;V (1 2 8mg, 0. 3 4 5mm 
o 1 k 1 0%^7^^^^— ^ (5 Omg, ^7K) fci^^y— A" (8mL 

v?^A^7-^^. (1 3 Omg, ^zK) ^^;-/K5mL) "Tf7tKo7 

(3mL) o»-gr«P»tSrJP?Lx 4~5^ff©7K»^^»iaMT. £fi-e££> 
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[0 2 8 6 ] 

(4 6 d) 

1- (2 -i^ n^-^^-/V7 ^-ju) 




H 



^JfeM (4 6 c) XW&^fhtLA — {2~is? UTtf^/ls? ^^JU) t°^^i> 
V- 1 -^ijVT^^m. t -^/I/^^^/KDffl^^fe, l, ( 
2mL) £5£<3>,k (0. 2mL) <D?Hi^i£>^ MJ7^a^f (o. 5 0 0m 
L N 6. 4 9 0mmo 1) MUX 5 mm 3 0 Ufc 0 ^©M^^ 

^-NMR (400MHz, CDC1 3 ) 

5: 1.55-1.72 (m, 14H) , 2.83-2.85 (m, 4H), 3.02-3.05 (m, 4H) , 3.48-3.54 (m, 
1H), 7.03-7.14 (m, 3H), 7.19 (dd, J= 7.6, 4.4Hz, 1H). 
NH©1H teWmX* # ft o fco 
[0 2 8 7] 
(4 6 e) 
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mmm (4 6d) -vm&zwti- 

y (7mg, 0. 025 7mmo 1 ) (D"r f7t Fo77> (lmL) SHSUU 
^y^W/VftK (2. 4m g, 0. 0 3 3 4mmolk hV Ti?> ^v^tK 
IfrfbfS?*^ MJ 17 ^ ( 7 . Img, 0. 0 3 3 4mmol) *3it)t8 (O. 
0 0 2 8mL, O. 0 4 4 8 mm o 1 ) 71^11 O^tfUfc 

"7 -7 A— As/ V) TitMbTl- (2 -v^ p^-^/I^^ — 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (d, J= 6.8Hz, 6H), 1.46-1.88 (m, 15H), 2.16 (d, J= 7. 2 Hz, 2H) , 2.55 
(brs, 4H), 2.88-2.90 (m, 4H) , 3.46-3.52 (m, 1H), 7.02-7.13 (m, 3H) , 7.18 (dd, 
J= 7.2, 1.6Hz, 1H). 

rM^PP^^>- (lmL) U 4NmkfcMWtM^ ! ?-/^fflt (O 

. 0 0 6 6mL, 0. 0 2 6 2 mm o 1 ) SrJB^fe„ £ <E>$g$K8r«JEET*N& U 

t^riti t> ^ I1M^%4. 4m g £r&S£,@ffc£: fCHfc, 
MS m/e (ESI) 329 (MH + ) . 
[0288] . 

mum 4 7 ) 
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mifom (4 6 a) -VMl&Ztltil- (2 -S^ntf-**- 1-^-^:7 
) lf^7^y (llmg, 0. 040 7mmo 1 ) (D"T b7t Fn77> / (lm 
L) |§^-s ^^•/^T/^7 S t K ( 0 . 0047mL, 0. 0529 mm o 1 ) „ b 
U T-fe h ^^oKSt-fblS 5 MJ ( l I • 2 m g, O. 0 5 2 9mmol) 

^ctt^g^Bt (0. 00 44mL, 0. 0 7 7 3mmo 1) IrJD^ ifitH^F 
R0 2 0#jf#bfc o -to^lSSKt-teSi^Bfe**^ ^^7K»«Srin*.*r, g'FSt 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (t, J= 7.6Hz, 3H), 1.30-1.62 (m, 12H), 2.23-2.28 (m, 2H), 2.35-2.39 
(m, 2H), 2.54 (brs, 4H), 2. 73-2. 76 (m, 2H), 3.07 (brs, 4H), 5.63 (t, J= 8. 4Hz, 
1H), 6.92-6.96 (m, 2H) , 7.07 (dd, J= 7. 6, 2.0Hz, 1H), 7.20 (ddd, J= 8. 8, 7.6, 
2.0Hz, 1H). 

SfrbSrv^an^;/ (lmL) fc?g#?U 4 N^7k*g^St^-^/W« (0 
. 0 15mL, 0. 0 6 0 6mmol) §rJPx.7c 0 
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MS m/e (ESI) 327 (MH + ). 
[0 2 8 9] 

mmm 4 8 ) 

1- (2-^ f^rv'xf^) -4- T4- (4 — ^ L^vj^jjj v^- 1 —^JV 
) -2--Xb°P f5. 5] ^^7=^-2-^^-3 QV7 3u~>V\ 



2Sife0»J(3 9 e)T?3K3t$^/t 1 -[4- (4-^ h ^ t 9 ^ V ^ V- 1 — f 
10 -2-^t°n [5. 5] t?^?**- 3 — f/V- 7 tf^v 5 ^ ( 

2 0mg, 0. 04 7 2mmo 1), (0. 00 

49mL, 0. 0519mmol) N »!J^ (11. lmg, 0. 0803 
mmol) *5«fct*T*fe b~ b V 7V (lmL) Og^Jl:, MSOtT'SBlfll 

u^r YV^y^i— (WWi^^/^^^) "CUtSifK 1- (2-^b^rS/ 
3^A0 -4- [4- (4-^ b^VtT^U v^- 1 — f/^) -2-^b°a [5 

. 5] !>yf'*-2-xy- 3 i tV7 *.~jV\ f^^v^^^tfCc 

X H-NMR (400MHz, CDC1 3 ) 
20 5:1.33-1.56 (m, 10H), 1.61-1.75 (m, 4H) , 1.94-2.05 (m, 4H) , 2.42-2.48 (m, 

2H), 2.56 (brs, 4H), 2.60 (t, J= 5. 6Hz, 2H) , 2.82 (ddd, J= 12. 8, 10.0, 2. 8Hz, 
2H), 2.95 (brs, .4H), 3.27-3.35 (m, 1H), 3.36 (s, 3H), 3.37 (s, 3H) , 3.40-3.47 
(m, 2H), 3.53 (t, J= 5. 6Hz, 2H) , 5.58 (t, J= 1. 6Hz, 1H), 6.70 (d, J= 3. 2Hz, 
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1H), 6.75 (dd, J= 8. 8, 3.2Hz, 1H), 6.89 (d, J= 8. 8Hz, 1H) . 

tLti&i??****^ (lmD t^?u A^mty^mmm^M^m (o 

. 0236mL, 0. 094 4 mm o 1 ) ^rJn^fc D ZKOWW.^Wtfe^, #£>*b 

ts ^J^Sti^SSS-fb-g^ 16. 8 m g Sr#fe„ 
MS m/e (ESI) 482 (MH + ). 
[0 2 9 0] 
(H»»J 4 9 ) 

10 (R) — 1 — :/^vl^—4 — [2— (4, 4-^f;^P^^) -4— ( 

3-^ f^v-^y^y-i-^/p) 7x^] tv^y^ 



\ 




[ 0 2 9 1 ] 

(49a) 

is (r) -3-^ h^v-tv^^y mmm. 

N 

H HCI 

(R) — 3- t Kn^i/t^y v 5 ^ (2 . 7 0 9 g, 19. 7 mm o 1 ) N ZZ ^ 
16^t --7^/1^(4. 0 4g, 3 1. 5mmo 1 K v 5 ^ n n ^ ^ ^ (8mL), 
fyxf/PJ^y (5. 7 6mL, 4 1. 3 4mmol) j3tV4-^f/V7 
20 (241mg, 1. 9 7mmol) Ol^fe^ tST4^20 

£H #Lfc 0 1 -^v^ (1. 5 1 6 g, 11. 82 mm o 1 
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MJxf^T^y (1. 9 1mL.ll. 8 2mmol) ^-^W 
5 / t° y v> V ( 1 2 0 m g , 0..9 8 5 mm o 1 ) ^tWM U $ b ttfi{'T4 

5 ^AT^^b/to it;«ij^*bT, mm&m.j±Tmm^, (r) - 3 - 1 kp^ 

gc^T, 7k*^ h y 6 0%mW&W&} ( 1 . 18g, 2 9. 5 5 mm 

o 1) m N i§7K^ h7tKP77V (8 2mL) -v?^MM7 5 K (3 3 
mL) S*»H^Ts «0 o C^^PUM#Ufc o r 

10 (R) - 3 h=3ri/t°-<y 1 -t)/^7$Z/m t -7*f;Vx7f/KZ)i| 

^^/^ (1. 8 4mL, 2 7. 5 5 mm o 1 ) &r ^ (7)SJS?^fe^X.fc„ 

^o< t) ^iWfiLtl 3R#PM#L7c 0 S^^^tK irt^fP^bT 

h U ?AT*$£*!|Lfc„ ^J^*tt, II«TIiL^ (R) - 3 b 

^W-SI^^A' (3 0mL) ^n^^?M.0°Cfc7^PL^#L7c o f^T4N 
S^Kf^SW^^H^-K (147. 8mL, 591 mm o 1 ) £r#^r ^MzlMU 

m<o%%.$L$vm ± . 3 1 1 g %n&mw:>%} t b-c#fc 0 

^-NMR (400MHz, CDC1 3 ) 

6:1.63-1.75 (m, 1H) , 1.79-1.98 (m, 2H), 2.00-2.11 (m, 1H) , 2.99-3.22 (m, 
3H), 3.28-3.36 (m, 1H) , 3.41 (s, 3H), 3.62-3.65 (m, 1H). 
25 NH©1H n'WMX^ o fco 

[0 2 9 2] 
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(4 9 b) 

(R) - 1 - y^JV- 4 - [2- (4, 4-^^/l^v^ n^^v^) -4- ( 



mmm (2lc) [4-^n^e- 2- (4, 

^cn^Kl - 4 -^f;Hf^7 (3 7. 4mg, 0. 091 

8mmo 1 k H»J (4 9 a) TfSKtUfc (R) -3-;* h^r^tf^j;^^ % 
11^ (16. 7 m g , 0 . 110 mm o 1), !) ^ItHTJ D^A (170mg, 0 
. 8 0 lmmo 1) N ^7V?^ (II) (8. 2m g, 0. 036 5 mm o 
IK M) - t -^f /1/*^*=!>A7 f7 7/^P#^ f (3 2m g, 0. 1 
lOmmo 1) ^i^v'Vy (1. 5mL) (DU^'Wd^s S*#H^TF> 04ft 
1 O 0°CT?4B#^3 OftmWVfto %z<Dm&m*:. SilftJSifrlfc^ NHV 
P?J7 £ ;l'^7^^n^F^77^- (g^^^^/^^i^^) ^ItttT, (R) 
— i— -ff-;\,— 4— [2— (4, 4 — i^^f-J^^ v^^rx/sls) -4 — (3—^ 
h^i/t 0 ^!) 1 -4 M ^rc^/P-] t°-<7 v 5 ^ 2 4 m g ^ifelfitft t b 

L H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.22-1.72 (ra, 14H) , 

1.82-1.86 (m, 1H), 2.02-2.30 (ra, 1H), 2.39-2.43 (m, 2H) , 2.58 (brs, 4H), 2.66 

(dd,- J= 11.6, 8.4Hz, 1H), 2.74 (ddd, J= 11.2, 11.2, 2. 8Hz, 1H) , 2.82-2.88 

(m, 4H), 2.90-3.00 (ra, 1H) , 3.31-3.38 (m, 1H) , 3.39-3.46 (m, 4H) , 3.60 (dd, 

J= 11.6, 3.6Hz, .1H), 6.74 (dd, J= 8. 8, 2. 8Hz, 1H), 6.86 (d, J= 2. 8Hz, 1H) , 
7. 06 (d, J= 8. 8Hz, 1H) . 
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(lmL) fefeffi^ 4 N^7K*I^^^-/H^ (0 
. 0 2 7 3m L, 0. 1 0 9 mm o 1 ) ^riPx.fCo . 

&m u m&mvf(&mmik&!®) 24. 2 m g sr#7t 0 

MS m/e 442 (ESI) (MH + ) . 
[0 2 9 3 ] 
5 0 ) 

(S) — 1 — vjg P7°P tf/l^ "f-zV— 4 — [2- (4, 4 — y^^/Py-^ P -^=3r 
yv^) -4- (3— ^ h^rv'tf-^y v^^— 1 — ^T/^) ^^^/V] tf^^y^ 




[0 2 9 4] 

(50a) 

(s) -3-^ h^t^y v^y 




(S) - 3 - t Kn^y"t: 0 -<1J y^ (2g, 14. 5 mm o 1 ) ^ffi^jfUfsHc 

jbv-\ hjsm (4 9 a) tm%(om%te£x3mmxu.j&%:fT<>tL 0 £biz.mm<D 
wM4t&^(Dm.£i$i'%) 3 . 2 3 7 g &m&mw$)t b-c#fc 0 

'H-NMR (400MHz,. CDC1 3 ) 

6:1.63-1.77 (m, 1H) , 1.78-1.96 (ra, 2H), 1.98-2.09 (m, 1H), 2.99-3.22 (m, 
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3H) , 3. 26-3. 34 (ra, 1H) , 3. 41 (s, 3H) , 3. 62-3. 65 (m, 1H) . 

nh©i Hf±#j£-c#&a>o;fc 0 

[0 2 9 5] 

(50b) 

(S) —4— [2— (4, 4 — S?J^/W^ P^'frvV^) —4— (3— ^b^iX 



(3 8 c) T?$S5gU/t4- [4-^n^E--2- (4, 4-v^^iX^ 
n^^ri^) 7^=/Kl fc°^<^ i?>-- 1 -#/t^^ t —-f^-jV^Tsf-jv ( 1 5 
3xng, 0. 32 mm oik 3^»U (50a) "CglSt b7c ( S ) - 3 - * Y ^> 
t°-< ]) i?^ mMM. (72. 8mg, 0. 48 mm o 1). tf^At-^h^r 
V K ( 2 0 0 m g , 2. 08 mm o 1 ) „ WW.^ v 5 !7 A (I I) (14. 4mg 
, O. 0 6 4mmol) N M) - t -^7 f77;Vtn*>- h 

(5 7. 7 m g, 0. 19 2mmol) $5 £.TJ^>rl/U>> (4mL) 

St^Kl^T. « l o o °Ci? 6 B#f H 1 1 o Lfco ^(DRjfcU&mz., i-hV 
^J.t-7>^K (lOOmg, 1. 0 4mmol) N ^7^A (H) 
(7. 2 m g, 0. 0 3 2mmol) J3,J;VMJ- t-^fW^^Afh 
7 b (2 7. 9m g, 0. 0 9 6 mm o 1 ) Sri&JjP U„ S0#H 

^t, «i o o°c^$ b^iB#Km#bfc 0 ^<D&mm&m%mM.-£x»mifc^ 

^r^^) tISItt, lift-^fe 5 9 m g Irifeitfe i tT#fc 0 
1 H— NMR (400MHz, CDC1 3 ) 
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5: 0.79 (t, J= 7.2Hz, 3H) , 0.81 (t, J= 7. 2Hz, 3H) , 1.14-1.71 (ra, 23H) , 
1.83-1.92 (m, 1H), 2.03-2.10 (m, 1H), 2.65-2.82 (m, 10H) , 2.92-3.01 (m, 1H), 
3.33-3.47 (ra, 5H) , 3.57-3.62 (m, 1H), 6.74 (dd, J= 8. 8, 3. 2Hz, 1H), 6.85 (d, 
J= 3. 2Hz, 1H) , 6. 99 (d, J= 8. 8Hz, 1H) . 
[0 2 9 6] 



(S) —1— [2— (4, 4 — g£^gvj£v^ u^^rjy/V) —4— (3—^ h ^rZy 



mmm (50b) x-mm^ntc (s) -4- [2- (4, 4-v^?vw^n 

^*c^/V) -4- (3 — ;* b^i/t 9 ^]; 1 — -f/V) t 0 -^^^^ 

-l-^/l/#>|t-^f/^f^ (5 9mg, 0. 1148mmol) £rv> 
(0. 7mL) -7K (10) <Dm&t&mz.m*^fZ<, ^^-KhV^ 
(O. 177mL, 2. 2 9 6 mm o 1 ) SrJUx^ IH^#T 1 5 B^Ffl 

^ftgxf;Kliffibfc 0 MLfcf«SSS:^Tiffit> (S) -1- [2- ( 
4> 4_o?^c^-/i.^^ n^^rv//l/) -4- (3-7< f^^t^y^y-l-^/^ 

[0 2 9 7] 



(S) -1-^p^p [2- (4, 

^Vk) -4- (3-^>^r'>^y^y-l-fM 7ol~j\A m. 



(50c) 




(5 0 d) 
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mmm (sod xmm^titi (s) -1- [2- (4, 4-^^/^>^n 

^S>vU) -4- (3 b^rv-tf^y v^- 1 — f ^) V f^v^ 
Ot^fe©rh7tKn7 7y (lmL) S^En ^/^ n7°D^y7);wW 
k K (O. 0056mL, 0. 0746 2 mm o 1 k MJ T"tr b^^7K*-fb«5 
**7" MJ^A (1 6mg, O. 0746 2 mm o 1) 33 <fc U^Bfe (0. 0 0 6 2 
mL, 0. 1 0 9 lmmo 1) SfiT5StFII#bfc= 

? n-^ 7°^ >-) tilLT (S) 

[2- (4, 4 -v^^/^v"^ n^drv-/^) -4- (3—^ 

1 H~NMR (400MHz, CDC1 3 ) 

§: O. 23-0. 27 (m, 2H) , 0.52-0.57 (m, 2H) , 0.79 (t, J= 7. 6Hz, 3H) , 0.81 (t, 
J= 7. 6Hz, 3H), 0.86-0.97 (m, 1H) , 1.14-1.72 (m, 14H), 1.84-1.91 (m, 1H), 
2.04-2.10 (m, 1H), 2.33 (d, J= 6. 8Hz, 2H), 2.63-2.77 (m, 6H), 2.84-2.99 (m, 
5H) , 3. 33-3. 45 (m, 5H) , 3. 58-3. 62 (ra, 1H) , 6. 74 (dd, J= 8. 4, 2. 8Hz, 1H) , 6. 85 

(d, J= 2. 8Hz, 1H) , 7. 08 (d, J= 8. 4Hz, 1H) . 

^m^pp^v (lmD \-mbl>, 4 NmtT^mmm^M^m (o 

0 287mL, O. 114 8 mm o 1) SrflH&fco - ©ttlrli 
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17. 5 m g §T#fc„ 
MS m/e 468 (ESI) (MH+) . 
[0 2 9 8] 
(MMM 5 1 ) 

^-v^yf/^iz [2- (3, 3, 5, 5-ff7^f/^P^ 



mnm (8b) -etBt^fci- C2- (3, 3, 5, 5-fh7^f^ 

n^/V) 7i^] (2 5mg, 0. 0 8 3 2 mm o 1 ) N Z/# n 

-0^^y>-(9. Img, 0. 10 8mmol) N hV Ti? b ^^^iPf-fblS 5 

MJ^A (33. 5m g, O. 15 8 mm o 1 ) *3,fct*gEBfe (0. 0 0 9mL, 
0 . 1 5 8 mm o 1 ) ^M.X* 1 R#W 4 0 #jfc# bfc„ Ulftffn 

/l//^dr^^) T'ilUl -v^a^^/U—4- [2- (3, 3, 5, 5— 
ty-NMR (400MHz, CDC1 3 ) 

5 : 0. 92 (s, 6H) , 1. 13 (s, 6H) , 1. 16-1. 36 (m, 6H) , 1. 39-1. 51 (m, 4H) , 1. 66-1. 76 
(m, -2H), 1.86-1.96 (m, 2H), 2.48-2.58 (m, 1H) , 2.67 (brs, 4H), 2.89-2.98 (m, 
4H), 3.52-3.61 (m, 1H), 7.04-7.14 (m, 3H) , 7.21 (d, J= 8. 8Hz, 1H). 

r.*b£rS^ an^^>- (lmL) fc^fl? L N 4 NifrftSTKMf B^^/^iS ( 0 
04 16mL, 0. 16 6mmol) &UaZ.ft 0 ^©fI?rj|iUs #&ttfc 
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2 4. 3 m g £#fco 
MS m/e 369 (ESI) (MH + ) . 
[0 2 9 9] 

mmm 5 2 ) 

1— ( 2 — ;* gVk^ZllZ —4— [2— (3, 3, 5, 5— T^h^ 



10 



15 



20 




CD T 



HCI 



(8b) -^m^^ntc 1 - [2- (3, 3, 5, 5-Tb7^^/^ 
P^^i//1/) 7i^;V] (1 OOmg, 0. 3 3 3mmolk 2—f 

n P xf;MW^7^f K (3 8. 7 m g , 0. 3 4 9 mm o 1 ) s erMZi V V 
A (78. 2mg, 0. 56 6 mm o 1 ) iSXZJ^T^ b =■ h V fls (2mL) (Dm 



4ffifegU£<£>l- (2-/W;>7 7=;^^) -4- [2- (3, 3, 
5, 5-fh7^f^v / ^P /v - d rv / ^) -7 ^7^8 8mgl#fc 0 

^-NMR (400MHz, CDC1 3 ) 

8:- 0.93 (s, 6H), 1.12-1.46 (ra, 12H), 2.14-2.18 (ra, 2H), 2.55-2.75 (m, 9H) , 
2.93 (t, J=4. 8Hz, 4H), 3.48-3.60 (ra, 1H) , 7.05-7.17 (m, 3H), 7.23 (dd, J= 
7.6, 2. 8Hz, 1H). 

1- (2-^f/W;l'7 7^f;l') -4- [2- (3, 3, 5, 5 -T b 
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7^/^^^^^) ~7 jV\ fcV^^V (2 2mg, 0. 0 5 8 8 mm 
ol) i£-js?uu*#l/ (1. 5mL) mS&SfU .4 N^k7K*St^^^S 
(0. 0294m L, O. 1 1 7 5 mm o 1 ) Sr^Px.fc 0 rO^$!£:It$itU # 

1 4 ni g Sr^feo 
MS m/e (ESI) 375 (MH + ) . 
[ O 3 0 0 ] 

mmm 5 3 ) 

1- (2-^0^^^^) -4- [2- (3, 3, 5, 



v'i? n 7 p n tVUT-fe b T^f t K© 1 , 2-v ? ^nn^^>'tt (0. 2 9M 
5mL) fc N (8b) -VWkZfrltl- [2- (3, 3, 5, 5- 

*T > "7^ "f-tV-s-? n^^cZs/U) ~7 x.~>V\ yf-^^&is (25'mg, 0. 0 8 3 2 
mm o 1 K MJ7th^v'7K^bli5itMJ!>^ (2 2. 9 m g, 0. 108 
mm o 1 ) *5«fcTJ<@^ (0. 009mL, 0. 15 8 mm o 1 ) &M?L, Sfit? 

2 o^»bfc 0 ^eo^rn^^, tsfp^^K*-^ h y v ^mwt&nz-x 

W7A^avf^77^^- (M^^/l//^^ V) t'tlLT, 1- (2 
-v'^D7'n if/nf/v) — 4— [2- (3, 3, 5, 5-rh7^ ^"/W^ n 
— dp- v'/V) 7x^;U] 2 0. 9 m g £3l-fe7tfi#t#/ i: LT#7c 0 
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^-NMR (400MHz, CDC1 3 ) 

6: 0.05-0.08 (m, 2H) , 0.42-0.46 (m, 2H) , 0. 63-Q. 73 (m, 1H), 0.93 (s, 6H) , 
1.10-1.48 (m, 14H), 2.50-2.53 (m, 2H), 2.61 (brs, 4H) , 2.92 (dd, J= 4. 4, 
4.4Hz, 4H), 3.52-3.63 (m, 1H) , 7.05-7.17 (m, 3H), 7.22 (dd, J= 7. 2, 1. 2Hz, 
1H) . 

-^^^nn/^y (lmL) U 4 N*ttte7k*I1flfe^/WSJft (0 

. 0 2 8 3mL, 0. 1 1 3 mm o 1 ) &MX-ti 0 ^ <D&&&9& L# hftltM 

(D^^-^/^—T^mm^^ b"C#fc@ft:^, j*BE$y*LT, &£,ll#:©«ffi 
fa-S^ 15. 6 m g Sr#fc 0 
MS ra/e 369 (ESI) (MH + ) . 
[0 3 0 1] 

immrn 5 4 ) 

[2— (3, 3, 4, 4-rF7^f/^P^^-l 

-j^/iq t^^v^ Mfefcj; 



[0 3 0 2] 

(54a) 

h vy-y jvOtxi * £_yx^yg 3 , 3, 4, 4-Tf7^f/^p^-i 

— jx. ^/i^ji^, gyp 
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m.mWm^'T. 3, 3, 4, 4-fh7^W^B^^ (8 6 0mg 
, 6. 1 2mmo 1) ©i*? 1 h7t Kn77^ (lOmL) $ffiSr, 

5 A (1MT b7 fc: KD7 7^S^ 7. 3 4mL, 7. 3 4 mm o 1 ) &r 3 0 ft 

^^/I'tfJ* ( b ]J ^yV^-n ^ 9 l/*A'ifrl<'<< 5: K) (2. 4 1g, 6. 7 3 mm o 
1) ©Mrf7tKo77^ (1 8mL) #^r^Mtl.^-ir#?a$ 

e, 1 6 n#ra 3 o # bfc 0 ^vm&m&mycgm^A'k 5 n^^b 

10 ^^^/l^-e 3 mttm brci 0 7>ltfcflllr^^t, 5 N^^"e 3 H!i5fc 

mm%M)±TmmL>K-o #^^s^u*W7^^n^b^77^>- ( 

g^gg^yi^/-.^ >0 bT^IM^^) 9 9 2 m g Sr&S&ifi^ £ tt# 

•ft. 

15 X H-NMR (400MHz, CDC1 3 ) 

8: 0.97 (s, 3H), 0.98 (s, 3H) , 1.017 (s, 3H) , 1.023 (s, 3H) , 2.39 (d, J= 
1.6Hz, 2H), 5.39 (t, J= 1. 6Hz, 1H) . 
[0 3 0 3] 
(54b) 

20 l-oibt3— 2— (3, 3, 4, 4-7h7^f^P^^-l- x -^ 
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mw\ (54 a) -em&tsthtzL h v ^y^/u^^ms, 3, 4, 4 

-T f 7 ^ f /Vv 7 ^ D^y^ - 1 -x^/1/x^t/1 / ( 9 9 2 m g , 3. 6 4 mm 
o l) s 2-xfn7x =^/Us$ P (729mg, 4 . 37 mm o 1 ) N f Y 7 

^ ( ^ y ^7 >0 a? 7 l?t? 1* (0) (219mg, 0. 189 mm 

o 1). 2N^tbP!>M» (3. 6 4mLK h/Wx^ (12. 5mL) 
*3«tt*^*./ — As (6. 3mL) ©jl^Sr. S*»ffl^T> 9 0 1 6 f$ 

tMM-fb-a-^ 8 9 1 m g 3r#fc 0 
1 H— NMR (400MHz, CDC1 3 ) 

6 : 0.98 (s, 6H), 1.02 (s, 6H) , 2.40 (d, J= 1. 6Hz, 2H), 5.59 (t, J= 1. 6Hz, 
1H) , 7. 25-7. 34 (m, 2H) , 7. 47 (ddd, J= 8. 0, 7. 2, 1. 2Hz, 1H) , 7. 70 (dd, J= 
8.0, 1. 2Hz, 1H). 
[0 3 0 4] 



2- (3, 3, 4, 4-7- b^TV^^ P^^- 1 -J^-yi/) :7^^T^ 



;iffe#U (5 4 b) -e®J3g£*Wcl -~ ha- 2- (3, 3, 4, 4-Tf7^ 



(54c) 
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f;^n^y^-l-x=^) ^y-^y (4 4 1mg, 1. 8mmol),^^ 
7— ;V (1 OmLk 7K (3. 3mL) ©Jl^^MTy^^ (4 8. 1 
m g , 0. 8 9 9mmo 1 ) tW<B (3 5 2m g, 6. 3 mm o 1 ) £r;&n£. N f[- 

U9 o°c-^5^mmw^t-o ^(DELi&u-km-, mtr>^=-^j^ (9. 6 3m 

g , 0 . 18 mm ol) i ( 1 0 0 m g , 1 . 8 mm o 1 ) SrilJtJ U f\~U 

7 5°C-C£6>^1 2B#re^t#bfc 0 ^©^S^»^^^T«Lfcfic:iI 

— (B^a^u/^?"* >-) -CJltja LT, flM-fb^fe 3 3 1 m g Sr^lfett^i: 
LTllfc. 

^-NMR (400MHz, CDC1 3 ) 

6: 0.99 (s, 6H), 1.02 (s, 6H), 2. 54 (d, J= 1.2Hz, 2H) , 3.93 (brs, 2H), 5.74 
(t, J= 1.2Hz, 1H), 6.68-6.74 (ra, 2H) , 6.99-7.06 (m, 2H) . 
[0 3 0 5] 
( 5 4 d) 

1— [2- (3, 3, 4, 4 -T f 7 ^ f-/Vy^ P^y^ ~ 1 y x = 




H 



3H«iJ (5 4 c) T?jK5££*tfc2- (3, 3, 4, 4-f h7^f/^n^ 
1 — ^~/V) 71-/^7 (331mg, 1. 54 mm ol), 1 , 2 — 

^^nn-<^ifV (4. 7mL) *5j:t5lf^ T 5 V^g^ 

(330mg, 1. 85 mm o 1 ) Sr. S*#IH^T\ » 2 0 0 <CT* 
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&^f-tv/^<79 is) X°mU VXWMik&Vo 2 2 3 m g Sr»fe?ft^*Sj i: LX#fc 

5 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 6H), 1.00 (s, 6H), 2.60 (d, J= 1.4Hz, 2H) , 2.90-2.96 (m, 4H) , 
2.98-3.02 (m, 4H) , 6.00 (t, J= 1. 4Hz, 1H), 6.94-6.99 (ra, 2H), 7.15-7.19 (m, 
2H). 

10 NH©lHfi#^#W J ofc 0 
[0 3 0 6] 

(5 4 e) 

1 -4 y^=^-/U— 4— [2- (3, 3, 4, 4-rf7^f/^P^^-l 



15 




(5 4d) Tfjait^tt^il- [2- (3, 3, 4, 4-rf7^f/^ 
? — 1 — /is) -7 \fs<7Z?Z/ (2 0mg, 0. 0 7 0 3mm 

ol) Off7kKo77V (lmL) ^y^W/^tK (6. 6 

mg-, 0. O9 14mmol). h U Ti? h *VzK*flS« 5 h U »7 A ( 1 9 . 
20 4 mg, 0. 0914 mm o 1 ) & ^XfigtWi (0. 0076mL, 0. 134m 

mo i) fcM^s ^ux4B%mmw\^fc 0 *<Dm&®\^ ^y^w/vftF 

(6. 6m g, 0. 0 9 14mmol) N h V Ti? h ^^*3d-fb« 5 §5f^ MJ !7A 
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(19. 4 m g , 0. 0914 mm o 1 ) 33 «fc Xflgftk ( 0 . 0 0 7 6 m L , 0. 
1 3 4mmo 1) U £ b KmUX 3 B#^jf^ bfc, £0*21^%^ fiSfP 

^SItKpS^ b y ^^X^S^^PX-T. ^^^-/V-e3IHttl±}bfc 0 

5 ^^/^-f?^) tilLTs 1 [2- (3, 3, 4, 4- 

T- h =7 ff-JV*-/-!? V<l/9 — 1 — oi^/W) 7x=^] ^7^74. 3 m g 

'H-NMR (400MHz, CDC1 3 ) 

5:0.92 (d, J= 6. 4Hz, 6H), 0.97 (s, 6H), 1.00 (s, 6H) , 1.76-1.86 (ra, 1H) , 
10 2.14 (d, J= 7.6Hz, 2H), 2.52 (brs, 4H), 2.59 (d, J= 1. 6Hz, 2H) , 2.98 (brs, 

4H), 5.98 (t, J= 1.6Hz, 1H) , 6.92-7.00 (ra, 2H) , 7.14-7.18 (m, 2H). 

i^^no^^^ (imD ^#?u 4,Nmt7KmmM^T^m'm (o 

. 0 0 6 3mL, 0. 0 2 5 3 mm o 1 ) &HQ%.ft 0 i (D^^^jgjiT^i 

MS m/e (ESI) 341 (MH + ). 
[0 3 0 7] 

(^Jfe0& 5 5 ) 

20 j-7°Pb>-4- [2— (3, 3, 4, 4 — jr h g ^ =f-JV*/Z n ^^tJkl Z 
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[0 3 0 8] 

(5 5 a) 

2- (3, 3. 4, 4-7h7^W^P />; ^) 7 ^=-;VT 




5 mm (5 4 b) -e^3t^ttfdl -= ha- 2- (3, 3, 4, 4 — r b "7 ^ 

=f-)V%/9 u^-l^-P — 1 — acn/V-) ^>"t£ V (450mg, 1. 83 mm o 1 ) N 1 
0%/* s 7%?t7 2*%—i$'y (2 0 0mg, ^7j<) JiJW^;^ (40mL) © 

m&yo&s ?km ^mn.T, e-c 3 3 0 ^» tt 0 ^s-a^^r 

IIU, Wnoyo^^^-^^^V (2 0 0mg, ^7K) ^<tt^4Nt 
10 jk7K*@1^^^W#fl£ (0. 9 1 5mL, 3. 6 6 mm o 1 ) &1i\\7L, TkStTJ*;* 

g^^-FvW/—.^ >-) -e*S^b"C. ^feit»©IIft^t) 2 9 5 m g lr#t 

o 

15 X H-NMR (400MHz, CDC1 3 ) 

5: 0.96 (s, 6H), 0.97 (s, 6H) , 1.80 (dd, J= 13.2, 8. 8Hz, 2H), 2.01 (dd, J= 
13. 2, 9.2Hz, 2H), 3.15-3.36 (ra, 3H), 6.67 (dd, J= 7. 6, 1. 2Hz, 1H), 6.76 (ddd, 
J=7.6, 7.6, 1.2 Hz, 1H), 7.00 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H) , 7. 23 (d, J= 
7. 6Hz, 1H). 

20 [0309] 
(55b) 

1_ [ 2 - (3. 3. 4, 4-Tf7^/V^P^^) y^;V\ fcV<7 
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H 



(5 5a) T«££*Wt2- (3, 3, 4, 
=^=^/V) 7^;y (2 9 5mg, 1. 3 6 mm o 1 X 1 , 2 -v 5 ^ n n^< 
^ifV (3. 8 4mL) *5«fctJ*tf* (2-^nn^/U) T 5 ^MMM (2 9 1 
mg, I- 6 3mmo 1) S*#ffl^T, ^2 0 0^5^3 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.98 (s, 6H), 1.01 (s, 6H) , 1.68 (dd, J= 13.2, 9. 2Hz, 2H), 1.96 (dd, > 
13.2, 9.2Hz, 2H), 2.80-2.87 (m, 4H), 2.98-3.04 (m, 4H), 3.94 (tt, J- 9. 2, 
9.2Hz, 1H), 7.05-7.16 (m, 3H) , 7.37 (dd, J= 7. 2, 1.6Hz, 1H) . 

NHOl Hf±«F^^*!i 4 ofc. 
[0310] 
(5 5 c) 

T2- (3. 3. 4. 7 
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mmm (55b) -c*H££*wti- [2- (3, 3, 4, 4-fh7^w 

^ n^^^-yv) 7*-/l'] t°^7^y (20mg, 0. 069 8mmo 1 ) <7}t" 
h7tKo75y (lmL) /nt^yT/Vr'tK (O. 0 0 6 5mL 

, 0. 0 9 0 8mm oik h y h ^ 7^ (1 9. 2 m 

g, 0. 0 9 0 8mmo 1 ) *3«fctJ^Bfe (0. 0076mL, 0. 13 3 mm o 

i) mm.-x~3mmw£wvfc 0 Rmm^m^, ^yr/i^t k (o 

0 0 6 5mL, O. 0 9 0 8mmolK MJ 7"fe h^^7XiftB9*t b y 7 
A (19. 2mg, 0. 0 9 0 8mmol) *3.fct*l, (1 

mD Sriiflnu gfi"e^in8Hig3o^ijtifco ^©^?m##/^, la 

$Ug5r**§bfco #^fcSjfS:NHi/!J*7 t /l'*7A^P-rh^7 7>f- (gfc 
K^^/^^^) t«LT, 1 [2- (3, 3, 4, 4 
-7h7^f^^o^f/v) y 3uz=-)V\ tf^^i^Vl. 2 m g £r4ffife$W$l 

X H-NMR (400MHz, CDC1 3 ) 

6:0.94 (t, J= 7. 2Hz, 3H) , 0.98 (s, 6H), 1.01 (s, 6H), 1.50-1.59 (m, 2H), 
1.68 (dd, J= 13.2, 9.6Hz, 2H), 1.96 (dd, J= 13.2, 9. 6Hz, 2H), 2.36-2.40 (m, 
2H),- 2.61 (brs, 4H) , 2.91-2.93 (m, 4H) , 3.92 (tt, J= 9.6, 9. 6Hz, 1H), 
7.06-7.15 (m, 3H) , 7.36 (d, J= 7. 2Hz, 1H). 

^ w (lmD u 4 ^mt^m^m^^Mu ( O 

00 18mL, 0. 0 7 3 0mmol) ^Px.fc„ ^ T2*«IU 
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MS m/e (ESI) 329 (MH + ). 
[0 3 1 1 ] 

mmm 5 6 ) 

4- [4- (4— ^Q-^/Hf-^v^ — 1 -3-^b: 0 P [2. 5] ^ 




[0312] 

(5 6 a) 

4 _ ( 4 — JEvvafc U ^- 4 — -fA— 2 — ^ fcfn [2. 5] ^ ^ - 5 -J^V— 6 




fcr^^-S^V— 1 t — -f^fls^.TsTA' (1. 49g, 3. 

0 1-mm o 1 K 1 , 2 - v>7< h y (15 mL) % 7K ( 1 mL) N MMM ( 3 

4 b) XM^thf^A, 4, 5, 5-f f7^^-2-^t°P [2. 5] ^ 
^_ 5_^ v _ 6 [1, 3, 2 ] i?tWn?y (1. 13g, 4. 

8 2mmo 1 h ^ h ^ ^ ( h U 7 :n c^afr * 7 >f >-) /^v^A (0) (2 7 
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8mg, 0. 2 4 lmmo 1) jS&XfV y 17^ (1. 2 3g, 5. 7 8 

mmo 1) (DW&to*. m$kWm&.T\Z.WBLS 0~9 0°C~C1 3 H#IH 2 O 

^f-v) tiibt, *Hfe@fr©«JS^4fe 1 . 2 3g3r#fc 0 
[0313] 
(5 6 b) 

4- (4-fcV7^-l — f;l/-3-^t°P [2. 5] ^^-5-^>--6 
10 -^;l/7x=:;W) -^E-y^^ U ^ 




HJfefll (5 6 a) m*5V , »T$ll3t£*L;fc:4- ( 4 -^r/l^ U 4 ->f 2 - 
.xtfn [2. 5] ^ * - 5 — j.^ — 6 -^/]/7x^) tf^^v^- 1 
#V||t-yf/H^f^ (1. 2 3g, 2. 7 1mmol) Srffl^M^^ V> 
15 T N (4f) i:P*SI^JC&§^ ^^^^aSrfrVV #&»£.@#©SJS 

1 • 3 0 g £r#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5:0.32-0.40 (ra, 4H) , 1.50 (t, J= 6. 4Hz, 2H), 2.02-2.06 (m, 2H) , 2.53 (d, 
J= 1.6Hz, 2H), 3.05-3.18 (m, 12H), 3.85 (t, J= 4. 8Hz, 4H) , 5.69-5.73 (m, 1H), 
2 0 6.74 (d, J= 2.4Hz, 1H) , 6.78 (dd, J= 9. 6, 2. 4Hz, 1H) , 6.94 (d, J= 9. 6Hz, 1H) . 

NH©1 H{i#^-C#&^ofc 0 
[0314] 
(5 6 c) 



335 



WO 2005/063705 



PCT/JP2004/019795 



4_ [ 4 _ (4 -^>^vi^fc°^~^^- l — ^C/U) — 3-^t°P [2. 5] 



mMM (5 6b) 7?H^£tL7c4- (4-t°-<^v ? ^-l->r^-3-^t: 0 n 
[2. 5] Hr?# — 5 6 — 4/V7x-=^ ^e/V/^y^ (3 3 0mg, O 

. 9 3 3mmo 1 ) ©7h7tFn77^ (1 OmL) Jgjftl^ ^V/H^f t 
K (10 4. 5mg, 1. 2 14mmolX 7ir b P 

•73^(257. 2mg, 1. 21 4 mm o 1 ) *5«fct*g£ife (0. 1 0 1 5 m L , 
1 . 7 7 4 mm o 1 ) 1 B#P^ 3 0 bfc„ K/S^*-lfrFn 

-^ftMbXtMS'ft'^fe 2 6 9 m g £ Ltifc. 

l H-NMR (400MHz, CDC1 3 ) 

5:0.33-0.38 (m, 4H) , 0.91 (t, J- 6. 8Hz, 3H) , 1.24-1.38 (m, 4H) , 1.48-1.55 
(m, 4H) , 2. 02-2. 05 (m, 2H) , 2. 34-2. 38 (m, 2H) , 2. 47-2. 62 (m, 6H) , 2. 99 (brs, 
4H), 3.10-3.12 (m, 4H), 3.84-3.86 (m, 4H) , 5.69-5.73 (m, 1H) , 6.73-6.77 (m, 
2H), 6.93 (d, J= 8.4Hz, 1H) . 

JtM\Y>-hm<D 1 2 5m g (4 mL) \Z.W& U 4 N^KzK*®^ 

Bfeoc^vH&iS (0. 14 7mL, O. 5 9 O mm o 1 ) ^Pifc 0 rcD^tt^ 

m g Sr#^i 0 
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MS m/e (ESI) 424 (MH + ) . 
[0315] 

mmn 5 7 ) 




[0316] 

(5 7 a) 

1 - [4— -fxz=^r— 2— (4, :7^^/l-] 



\ 




(3e) T«g£nfc4- [4-^-2- (4, 4-v^^/Vv^ 

5 g, 3. 3 2mmo lk hV 7;I-toSi (3mL N 3 8. 7 mm o 1 ) 
pp^^y (6mL) <D?H^^ 2 3 0 Wat# bfc 0 

£r?K iSfp^7K-eJHl^»^s *7k«^by i>A-e^u/t 0 f£»J£r3ii5fe 

tt, mmzmmmm bfc gg^&EUEisjibT, ^M^^^m^^i. 2 

1 g ^Ifett^^ bT#fc 0 
[0317] 
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(5 7 b) 

1— [4—7*^^—2- (4, 4 — J-Jlsi/-? Uf^ZcZ/jl') Z7^=-/V~] — 4 — 



\ 




5 (5 7 a) -C$SB££frLfcl- [4-^0^-2- (4, 4-v^5vW/ 

dr^/U) r7^~/V] ^^(DU^-fft^ (1. 2 1 gk 7~f^7^ft 

K (0. 3 5mL, 3. 98 mm o 1 ) N WWi ( 0 . 1 m L , 3 . 3 2 mm o 1 ) 
feit^fh^t Kn77V (8mL) <Dm&yo\^ hV Tir b df-S^Sfc-fbe 5 * 
tM>!>A (1- lg, 4. 9 8mmol) £r#Px.T. 2 1 0 ftWLW 

A^n^b^^ — (SM^^^/^^^) Xmm^Xmmih^9 0 lm 
' g ^^fevtfl^^ UT#fc 0 
15 'H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7. 2Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.24-1.60 (m, 12H), 
2.38-2.44 (m, 2H), 2.59 (brs, 4H), 2.82-2.97 (m, 5H), 6.97 (d, J= 8. 8Hz, 1H) , 
7. 24 (dd, J= 8. 8, 2. 4Hz, 1H) , 7. 33 (d, J= 2. 4Hz, 1H) . 
[0318] 

20 mW5M5 8) 

1- [4- (4-7"f/^V7^y-l — f/v) -3- (4, A--J^^;vzs? 
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mmm (57b) xm^tit^i- 2- u, 

^•n^^riX/V) -7 a^~sv3 — 4 — -?=?-;V\f^<*7 (5 0mg, 0. 12 3mm 

o 1 ) N tf-< — h U nJSS&3L (27mg, O. 1 8 5 mm o 1 

5 ) N tf!)^At-^>^K (47mg, 0. 4 9 2 mm o 1 ) N ffiM/* =7 v> t> 

A (II) (3m g, 0. 012 3mmo 1 k MJ — t -^W7*=^Af 
h7 7;Vtn^W h (llmg, 0. 036 9 mm o 1 ) jgXZJ^r^U^ (1 
m L ) (Dm-fr® 1 0 0tT4 B#WH£# bfCo 

10 TtlUl- [4- (4-^^lf«<7^-l-'<^) -3- (4, 4-v 5 

tf-AsZ/? u^3ci//U) Z7 t°^!)v J y-4-^;^=M)^3 2mg^ 

SifeHfti: Lt#fc„ 
1 H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.24-1.64 (m, 12H), 
15 1.95-2.13 (m, 4H), 2.36-2.46 (m, 2H), 2.59 (brs, 4H) , 2.72-2.79 (m, 1H) , 2.86 

(brs, 4H), 2.91-3.05 (m, 3H) , 3.31-3.41 (m, 2H), 6. 72 (dd, J= 8. 8, 2. 8Hz, 
1H), 6.84 (d, J= 2.8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H) . 

MS ra/e (ESI) 437 (MH + ). 
[0319] 
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mmm 5 9 ) 



(5 7b) -CjSag^ttfel - [4 -^a^e- 2 - (4, 4-v^^Vl^ 
^a^^rv-yl/) ^^^/k] -4-^/1/^7^ (5 0mg, O. 12 3mm 
ol), 7ffv?^it (17mg, 0. 185mmol), tb5^t-7' 
h^K (4 7mg, O. 4 9 2 mm o 1 k ^7^7^ (2) (3mg, 0 
.012 3mmo 1 X h V — t — zf t 7'A'ifc*fr— & f77;l'tn^W h ( 
1 lmg, 0 . 0 3 6 9mmol) fci^VV (lmL) ©I^tlMl 

/^^ly) T'iSLtl- [4-Tif^-v 5 ^- 1 --T/^- 2 - (4, 4-v^ 



^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (t, J= 7.6Hz, 3H), 0.96 (s, 3H) , 1.00 (s, 3H) , 1.25-1.66 (m, 12H), 
2.32 (quintet, J= 7. 2Hz, 2H) , 2.37-2.42 (m, 2H) , 2.56 (brs, 4H), 2.84 (brs, 
4H), 2.90-3.00 (m, 1H) , 3.85 (t, J= 7. 2Hz, 4H) , 6.27 (dd, J= 8. 4, 2. 8Hz, 1H) , 
6.32 (d, J= 2.8Hz, 1H) , 7.06 (d, J= 8. 4Hz, 1H). 
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bfc 0 ±w^^^^m&*m^\^xntzLm^&^~z^ mm^m 20m 

MS m/e (ESI) 384 (MH + ). 
[0 3 2 0] 
(H»J 6 0 ) 

1 — [4 - ( 4 —-f^-jV^^y 1 zzAJkl -3- (4, 4-v^^-/l^>^ 



»M (5 7b) X*mm£fct^l- [4-/D*-2- (4, 4-v^?vW 
^a^^^/l/) -4-7Y^t 0 ^7^^ (5 0mg, 0. 12 3mm 

o 1 ). — ^e-i?" t^VW (18mg, 0. 18 5mmo 1 ) N tMJ^At 
-7>^>K (3 0mg, 0. 3 0 8mmol), ^7^^ (I D (3m 
g, 0. 0 123mmolk F D - t - ^W^^^^f I^77;Vi-P#'l' 

— h (llmg, 0. 0369 mm o 1 ) £3 £ XJfi^iS U >> ( 1 mL) ©Ji^fel: 
fi\~M 10 0 °CX 3 titmfflfr bfco K^^7K^r*P^TM^^7^tt{±J Ufc D # 

^^-/V/^drf-^) tllLt 1 - [4- (4 -^f/Hf/<7 1 — fAO 

- 3 - (4, 4-v^^A-v-^ nz^^r-^/l/) ^^^/i^] Ti?^° >-£rJt#,$fetfc#f t 

X H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (t, J= -7.6Hz, 3H) , 0.97 (s, 3H), 1.01 (s, 3H) , 1.28-1.85 (m, 20H) , 
2. 36-2. 44 (m, 2H) , 2. 58 (brs, 4H) , 2. 77-3. 02 (m, 5H) , 3. 35-3. 46 (m, 4H) , 6. 50 




341 



WO 2005/063705 



PCT/JP2004/019795 



(dd, J= 8. 8, 3. 2Hz, 1H) , 6. 55 (d, J= 3. 2Hz, 1H) , 7. 06 (d, J= 8. 8Hz, 1H) . 

MS m/e (ESI) 426 (MH + ). 
[0 3 2 1 ] 
(HW>I 6 1 ) 

f4- (4 — n^^/ls* ^vl^fcX^S^ — 1 ->f/V) -3- (4 
, 4 — gvW^ ET^j^ZkO —2, 6 — ^vwfr/t'zft U >^ ^ 




[0 3 2 2] 

(6 1a) 

v^-4- [2- (4, 4-v ? ^^-/^'> / ^ E±±2Z!l) -4- (2, 6— 




mmm (3 e > -eMag£ft/c4- [4-^a^- 2 - (4, 4-^^;^ 

n^df-->vl/) 7x=/k] tf^^i^- 1 -^7/1^^^^ t — ( 7 0 
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Omg, 1. 5 5 mm o 1) N 2, 6-^^/we^*y V ( 2 6 8 m g , 2 

. 33mmol), t fU ^t-^f^F (37,2mg, 3. 8 8 mm o 1 ) 
, SH^7v?!^A (II) (35mg, 0. 1 5 5 mm o 1 ) „ h V — t —-f^As 
fr^fr^ry J^=r Y'y-y ;V^rvi7^\y— V ( 1 3 5 m g, 0. 46 5 mm o 1 ) joj; 
tf^Uls (7mL) <om&m*. tifffl^Ts Ml0 0°Cl?2^Wt 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.02 (s, 3H), 1.25 (s, 3H) , 1.27 (s, 3H) , 1.28-1.70 (ra, 
17H), 2.39 (dd, J=12.0, 10. 4Hz, 2H), 2.65-2.85 (m, 4H), 2.93-3.04 (m, 1H), 
3.38 (d, 1=10.4, 2H), 3.49 (brs, 4H) , 3.75-3.88 (m, 2H) , 6.70 (dd, J= 8. 8, 
2.8Hz, 1H), 6.82 (d, J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H) . 
[0 3 2 3] 



v^-4- f3- (4, 4 -ytf-sVis? v^^ris/l') - 4 - -J^- 1 - 

4 JVV a^] -2, 6 -i/^^-Zl^^AsTfrV 1/ 



mMM (6 1a) -C?ig3t$^2^^-4- [2- (4, 4-^f;^o^ 
^vvV) -4— (2, 6 — i?t ^VL^/I^aN U 4 — <4 JV) 7 H°s<7i? 
I/— 1 — JjjVtS^'M t— "f s f-/V^^ s rA^ (6 4 8mg, 1. 3 3 mm o 1 ) 



(6 1b) 
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gjig^t^Vl/ (5mL) -^nn^y ( 1 m L ) (DM&^M&JNx.^ ^*#|S 
UT^U^MWVr^o ^^{UNllftTRi^^M (5mL s 2 0m 
mol) ^ITtT, W\0:@FTX«1 7B#^tt#bfc„ ^m^fe^fi&fP^^^ b 

. ^M'ffcl^ 4 5 1 m g £$^f -feTftifl i UT#fc Q 
X H-NMR (400MHz, CDC1 3 ) 

5: 0.97 (s, 3H), 1.03 (s, 3H), 1.25 (s, 3H), 1.27 (s, 3H) , 1.40-1.70 (m, 
8H), 2.39 (dd, J= 11.6, 10.4Hz, 2H) , 2.72-2.83 (m, 4H), 2.91-3.04 (ra, 5H) , 
3.38 (d, J=10.4, 2H), 3.75-3.88 (ra, 2H), 6.71 (dd, J= 8. 4, 2. 8Hz, 1H) , 6.82 
(d, J= 2.8Hz, 1H), 7.06 (d, J= 8. 4Hz, 1H) . 
NHOIH fcQfcfeX* §W>ofc 0 
[0 3 2 4] 
(6 1c) 

jy^- A — [4- (4 xzzfftV* ^^7^^- 1 zidAl ~ 3 — (4 

4 — p^-^vvv) 7x^;i/] —2, 6 — ij* ^Jk^Jk^ V >1 ^ 



\ 




MMM (6 1b) T^^^fc^^-4- [3- (4, 4-v 5 ^t c vUv<"^ n-^ 
^vvl^) — 4-fc <v <^v J ^— 1 — —2, 6 — v^^/we/t^ U > 

(30mg, 0. 0 7 7 8mmo l) s 7n^^f^P^^ (2 3mg, 0 
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. 1 5 6 mm o 1 h $<W&> V ? & (2 2m g, 0. 15 6 mm o 1 ) fcit^v^ 
f/^/VAT^F (lmL) <Dm&m*> ^?U8 0°C-eiB#f^#bfc o #^-e 
, yn*^f/^P7^y (2 3mg, 0. 1 5 6 mm o 1 ) §rii^P Lt, [rI 

^7^aYf^77^ (g-W^^/l^/^^f-^) 1?»SUW-4- [4 

_ (4-^pyWf/^V7v;y-l { ;V) -3- (4, 4— ^VV- 

u^^riy/U) — 2, 6-^f;^^y y^tfeit^i tT 

1 H-NMR (400MHz, CDC1 3 ) 

5 : 0.98 (s, 3H), 1.02 (s, 3H) , 1.15-2.15 (m, 20H), 2.39 (dd, J= 11. 6, 10. 4Hz, 
2H), 2.43-3.03 (m, 12H), 3.37 (d, J- 10. 4, 2H), 3.75-3.88 (m, 2H) , 6.70 (dd, 
J= 8. 8, 2.8Hz, 1H), 6.81 (d, J= 2. 8Hz, 1H) , 7.07 (d, J= 8. 8Hz, 1H). 

L7c 0 ±mfr<D^ =3ri7-^l^ : Srl^*UX#fc@ft:^r^bT, ^RJ&ffr^ 3 8 m 
g SrftS&^ffci: UT#7c 0 
MS ra/e (ESI) 454 (MH + ). 
[0 3 2 5] 
(HJfifll 6 2 ) 

4- [2— (4 — t z^J^tjy? P^^r^^) v*^ — 1 — 
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mmm ( 1 o a ) -vgrnztn-fc. 1 -[ 2 - (4 - 1 -^vw^ n~.^vw) ^ 

s^tVy^y (9 2mg, 0. 3 0 6mmolk MJxf/i/J^y (0. 
0 8 5mL, O. 6 1 2mmo 1) fcitl^nn^y (2mL) ©Ml: 
5 »T*iLTl#lfc„ ^Ol^l^PPf^f/KO. 0 3 2mL, 0 

. 3 3 7mm o 1) &M*-X, m4ki*T~C 2 BtFMK 2 bfc 0 SSMtl^P^ 

, «^fflft^br> 0 mb^fc^^rNHv-y ^^7a^py bi/^^^ 

^-NMR (400MHz, CDC1 3 ) 

5: 0.88 (s, 9H x 0.6), 0.90 (s, 9H x 0.4), 1.10-2.00 (ra, 12H)., 2.72-2.93 
(ra, 4H), 2.97-3.08 (m, lHxO. 4), 3.39-3.75 (m, 4H + lHxO. 6), 4.17 (q, J= 
15 7. 2Hz, 2H) , 7. 05-7. 25 (m, 3H + 1H x 0. 4) , 7. 45 (dd, J= 8. 0, 1. 6Hz, 1H x 0. 6) . 

MS m/e (ESI) 373 (MH + ). 
[0 3 2 6] 

mmm & 3 ) 

4 _ r4 _ [ 2 - (4- t A**/? xz^Zj-^M -7z^^;v\ \f-<=7-Jly-\ 
20 -AJk} ^~ 2 
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(10a) -e$S!at $ frtfc l - [ 2 - ( 4 - t - zfT-tVi/jr n ~-*ci//U) -7 
^=.jV\ fc^^v^ (30mg, 0. 099 8 mm o 1 ) 33&X*# o (0 
. 5mL) (D^#)^7K^-C^*PbT3t#bfc 0 :©Ml^f/Vt^;^ h 
5 ^ (0. 0 17mL, 0. 2 0 0mmol) %^P^T, I^^TT? 2 B# H0jf# b 

vxm&m^<Dmmik&m 3 0 m g sr#fc c 

^-NMR (400MHz, CDC1 3 ) 
10 5: 0.88 (s, 9HxO. 6), 0.90 (s, 9H x 0. 4) , 1.10-1.99 (m, 9H), 2.20 (s, 3H), 

2.40-3.10 (m, 12H + 1H x 0.4), 3.34-3.43 (ra, 1H x 0. 6) , 7.03-7.23 (ra, 3H + 
1H x 0.4), 7.42 (d, J= 7.6Hz, 1H x 0.6). 
[0 3 2 7] 

(rnrnm 6 4 ) 

15 4— [4- [2— (4 - t — -f=f-)V^y^ g^^yyl/) y^^sv] tf^^^V— 1 




7kMik-fc?7m± V V t7 A (3mg, O. 0 6 7 5mmol) *5 «£ LM ^ 7 — 
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(o. 5mD <om&m^ mmm6 3) -vm&zfrit*- [4- [2- (4- 

y (25mg, 0. 067 5 mm o 1 ) <D * $ J ~ A* (0. 5mL) m&Wtl&lM 

o ft*S^Bl&-**b , r N «^^J0EMItbfc o #bttfc^S ; lrNHi/y XffW? 

10 «S-fb^«J 2 3 m g tr#fc 0 Cco^^^r@t^^/^-^¥L-X, 4 NifrffcTK* 

|22mg £r#fc 0 
MS m/e (ESI) 373 (MH + ). 
15 [0 3 2 8] 

(mmm 6 5 ) 

3— [4- [2- (4 - t JV*/? u^^Z/su) 7x=;i^] ^jzi^Z 1 




20 l»M (10a) T«t£*lfc 1 - [ 2 - (4 - t -Zf<?/Uis? p-^vvU) 

i^t 0 ^^ (5 3 0mg, 1. 7 6mmo 1 ) $5 £WT b7t K077V 
(2mL) ©Mt, T^ 7 U/VBfe^^Vl' (0. 24mL, 2. 6 5 mm o 1 ) 
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MUX. t -^v'^D^^;//«&©^7^7V^-7-Mi: LtM 
Sl©lll^ft 6 4 3 m g £r#7c 0 
^-NMR (400MHz, CDC1 3 ) 

6: 0.88 (s, 9HxO. 6), 0.90 (s, 9H x 0. 4) , 1.08-1.99 (m, 9H), 2.25-3.05 (m, 
12H+lHx0.4), 3.35-3.42 (m, 1Hx0.6), 3.70 (s, 3H), 7.03-7.23 (m, 3H + 
1H x 0.4), 7.42 (d, J= 7.6Hz, 1H x 0.6). 
MS m/e (ESI) 387 (MH + ). 
[0 3 2 9] 

mmm q e ) 

3- [4- [2- (4 - t — zf^/isi/f b^: ^J^M z^E^k] ^°^9jy>-- i 




mmm6 5) x*mm£fafr3- [4- [2- (4- t-^^-v-^n-^ 

* i/jv) 7^~;v\ t^^v 5 ^- 1 —4>V\ ^a^y^f/^^r/V' (6 0 0 
mg, 1. 5 5mmol) N 2 NtKMS-?- h V V AtK^^ ( 5 m L , 1 0 mm o 1 
), J — ^ (2m L). fh7tKD77y (2mL) *5<fct*zK (lmL) © 

fi-£4&«\ iiaT'l2«4 0M#t^o R£Mt5NlieiliT, ^ 
t*^I*LT, «^^ffi5ilibfc 0 TOSSES: NAM^JJ *W7A 
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1 H-NMR (400MHz, CDC1 3 ) 

6: 0.89 (s, 9HxO. 6), 0.90 (s, 9H x 0. 4), 1.06-1.99 (m, 9H) , 2.50-3.30 (ra, 
12H + 1H x 0. 4) , 3. 32-3. 39 (ra, 1H x 0. 6) , 7. 07-7. 24 (m, 3H + 1H x 0. 4) , 7. 44 

(dd, J=8.0, 2.0Hz, lHxO. 6). % jVi$-y&t<D 1 ttfc'WfeX^ ft^ofc 
MS m/e (ESI) 373 (MH + ). 
[0 3 3 0] 

mmm 6 7 ) 

3- [4- r2- (4 - t — zf^-z^jy^ u^3ci//u) br^^^v— 1 

— f;k] -N-xf;i/7°Pb°ty7^K 



(^»|J6 6) Xm^nt'3- [4- [2- (4- t --??-;Vls?Xi^*l/ 
;V) ~y^=-;V\ \£y<=7 v^ — 1 -^/R] /nt°ty| ( 5 0 m g , 0. 13 4m 
m o 1 K 1 -^^W- 3 - ( 3 -v^^A'T ^ 7 fcf/u)' vM* 5 Ki» 

S(77mg, 0. 403 mm o 1 ) N 1 - fc Ko^^yy' MJ T ^ — 1 7j<^P 
| (62mg, 0. 403 mm o 1 ) N a^^-jVT % ( 5 5 m g , 0 . 6 7 

1 mmo 1 ) N hV xl^/VT 5>-(0. 09mL, O. 671 mm o 1 ) £3 £Zfl? 
^;^;^7 5K (lmL) ©M^, ^?S.t? 2 4 bfc D Rj&M'g* 




N 
H 
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^©^T^rV^-Mi LT 3- [4- [2- (4- t-^A-v-^n 

3 m g £ UT#7c„ 

5 1 H-NMR (400MHz, CDC1 3 ) 

5: 0.89 (s, 9H x 0. 6), 0.90 (s, 9H x 0. 4), 1.08-1.99 (m, 12H), 2.35-3.04 
(m, 12H + 1H x 0. 4), 3.24-3.42 (m, 2H + 1H x 0.6), 7.07-7.25 (ra, 3H + 1H x 
0.4), 7.44 (dd, J= 7.6, 1.6Hz, 1H x 0.6). 
NHO 1 Hfci^^^tft^ofCo 

10 ^(Di^m^^^^Mz-tm^x^ 4N^^7k^i^^^^^^^n^fc 0 

*Sl^fe£ LT, 4 9 m g £r#fc 0 

MS ra/e (ESI) 400 (MH+) . 
[0 3 3 1 ] 
15 (Hii£F!j6 8) 

1- [2- (4, 4 & is? n^^-ty/V) 7 -4-^^-2- 




MMM (3c) T?$J3t & ftfc 1- [2- (4, 4-v 5 ^ n -v^i/yk) 

20 r7^~7Kl f^v^ (3 0mg, 0. llmmol). 77^-2-*^;l^* 

t K (2 lmg, 0. 2 2mmo 1 ) jocfclF^ h 7 t Ko77^ (2mL) <D£i 
}- U Tir f=3r^7K^-fb(S5*^- h U (119mg, 0. 5 5 9mm 
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v &*7M&&&tia%.Xs ^^^•ettttibfc„ ^■m^t^mm^v-f h^m 

1- [2- (4, 4 -vM u^^ri/su) Z7 =^=^;V] — 4-77^- 

2 -^/t^^/m 0 -^ ^ySr#fc, ^(D\Y&m%:W * * * * Vfc*gfl?LT\ 4 

^O-^^f-^^^l^* L-T#fc|SflE&$£S!LT, HM-fb^ 3 8 m g 

MS ra/e (ESI) 353 (MH + ). 
[0 3 3 2] 

(mum 6 9 ) 

1- [2- (4, 4-i^^V^v-^ gM±7^) ^jz^/W] -4-77 V — 3 - 



mmm (3c) -cgBt^axfci- [2- (4, 4-^5M-^n-^vvvo 

^^^/l/J tf^^v^ (3 0mg, 0. 1 lmmo 1). 7 7y-3-*7WN>f 
k K (2 lmg, 0. 2 2mmo 1 ) fci^T b7tKn77^ (2mL) (DM 
&>m^ hVT^ h2ci/7km4km?m-l-hV V-k (119mg, 0. 5 5 9mm 

o i) &ftrx.T N Mtt? 1 hSKI 5 o^#bfc Q Sjc&a^^iasi^lfoK*^ h 

p !7Atk^^ap^t, g^^^^ttffibfc 0 ^wi^fc^mm^v^ M-ii 
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Tl— [2- (4, 4 — v 5 ^ f-^y^ u^^^y/u) 7^~;v\ -4 — y^y—z 
— { ;v^^-;v\f^^y^%tL a -(Dik&>^&i/?vv*?>'^Mm\^T, 4N 

^(D^^-ymm^m^ it#fcs*^»LT, mm^m 3 1 m g £rM£j# 

MS m/e (ESI) 353 (MH + ) . 
[0 3 3 3] 

mmm i o ) 

1- 2— (3, 3, 5, 5-7 1-7^/^^^^) Z ^ 



[0 3 3 4] 

(7 0 a) 

4- [4-^^-/^-2- (3, 3, 5, 5 — g b y^^-JVy? u^^-y/U) 7^ 
yx?y—l—ti/y& y^ t - /^;ux ^ ^- 



»J (9 9 a) ^Bit$tb7c4- [4— (3, 3, 5, 5 -*r 
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^•XtVI- (200mg, 0. 4 1 7mmo 1), ^SHri^A (4 0 8mg, 1. 
2 5 mm o 1 ) , T f7^^ ( h V ~7 jVi£7.~7 4 ^7^")^ (0) (50 
mg, 0. 04 1 7mmo 1), fc'J;^ 5 K (4mL) 

5 S*#H^Ts MT?«t#bfc 0 ^©I^W-b^f^P^^ (0. 

0 6mL, 0. 4 1 7mmo 1) &1M?L, «1 0 0 °CT? 9 l*Wflt# bfc e ^(D^ 

10 — Qg&k^A'/^-yrV) TltltT, tlft^fe 1 2 4 m g ^rife^S i L 

X H-NMR (400MHz, CDC1 3 ) 

8- 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.44 (m, 6H) , 1.48 (s, 9H), 2.30 (s, 
3H), 2.79 (brs, 4H), 3.57 (tt, J= 12. 4, 2.8Hz, 1H), 6.94-6.97 (m, 2H) , 7.03 
15 (brs, 1H). 

tN<7 V^*m&9t<o 4 Hf*#^t?fT fe^o fta 
[0 3 3 5] 
(7 0 b) 

1- [4-^^-2- (3, 3, 5, 5 - T b 7 ^ f p^^ ~7 ^ 

20 ^/U] fcN^v^ 




(7 0 a) -eM5t$ilfc4- [4-^^-/1^-2- (3, 3, 5, 5 ~T 
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^XT/l" (1 2 4mg, 0. 29 9 mm o 1 K b P.^/l^ng^ (lmL, 12 
. 9mmol) $D<ttF^np^^y (2mL) (Z)?!'^^ 2 0#P B ^ 3 0 

^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1.13-1. 48 (m, 6H) , 2.30 (s, 3H), 2.82 (t, J= 
10 4. 8Hz, 4H), 3.02 (t, J= 4. 8Hz, 4H) , 3.59 (tt, J= 12. 4, 2. 8Hz, 1H), 6.97 (ddd, 

J= 8. 4, 2. 0, 0. 8Hz, 1H) , 6. 99-7. 05 (m, 2H) . 
NHO 1 Hte#^-T?^&^ofc 0 
[0 3 3 6] 
(7 0 c) 

15 l— [4—^9^/^—2- (3, 3, 5, 5-ff7^f/^P^^) ~? =^ 

- 4 - -? p typ 2 ^ ^ 




H*#iJ (7 0 b) Tsm^ntcl- [4-^^-/1—2- (3, 3, 5, 5 
h 7^ "f-fV^t n^^Z/)V) ~7zz-~;v\ \f^<=7^^ (5 5mg, 0. 17 5mm 
20 ol) > 7'at o tW7tF(2 0mg, 0. 3 5 0 mm o 1 ) *5 ^ZfT h =7 t 

KP77V (2mL) ©JB-g**^ MJ T-fe b^rv-TK^^ 5*-7- MJ (7 
5m g, 0. 3 5 0mmol) ^R^T, 1 H^TO 1 5 frfflfr L-7c 0 SJfc$j 
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m&M7kWLmi~hv v^-?mMvfc 0 ^*«*.tt N mm^mmmm^o 

V) ^?|fi^L-Cl- [4-^^-/1^-2- (3, 3, 5, 5-^ ^=f-/VZ^^u 

o 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.91-0.95 (m, 9H) , 1.12 (s, 6H), 1.13-1.60 (m, 8H) , 2.29 (s, 3H), 
2.34-2.38 (m, 2H), 2.59 (brs, 4H), 2.88-2.2.90 (m, 4H), 3.56 (tt, J= 12.4, 
10 2.8Hz, 1H), 6.93-6.95 (m, 1H), 7.01-7.03 (m, 2H) . 

15 

MS m/e (ESI) 357 (MH + ) . 
[0 3 3 7] 

mmm 7 1 ) 

1— [3-7^^/^-2- (3, 3, 5, 5-"r hjZ-jjjtlk^? ^1^— 1 — E: 

20 ~/to -4-/pt:>^7^y jfcB%jfi: 




[0 3 3 8] 



356 



WO 2005/063705 



PCT/JP2004/019795 



(7 1 a) 

1 _^^-3--|^p-2- (3, 3, 5, 5-7f7^f/^P^f- 
1 — ^=-;U) ^<^if^ 




5 mMM (4 b) TM3t£^7£.4, 4, 5, 5-T (3, 3, 

5, 5-7" n^Mf- 1 ;V) [1, 3, 2]^^-^^-^^^ 

^(3. 9 6g, 15mmol) N 2-7 > D^-3-=hn (2. 48 g 

, 11. 5mmo 1 h T h?^* ( h V 7 =c=.;Vfc*Z7 4 ^) W J* (0) 

( 1 . 3 3 g , 1 . 15 mm ol)> !J ^m=% V t? ( 3 . 6 6 g , 17. 3m 
10 molKl, 2-^ f^r^y (3 0mL) fc^^Tk (lOmL) 

g*#H^T, «8 0°C-C1 OB#R0 2 0^#bfd o KJC&»^«»^B^Bfe^ 

Tf<fe«feb/t„ ^WUM^bX, I«^«ElHtfc 0 #btLfcaS^rNH^y 
15 *W7^P-rb07^- ^f"^) -t?»MbX N mJBffcrtH&3. 14 

g Sr^iS^*: LT#7t 0 
1 H-NMR (400MHz, CDC1 3 ) 

6: 1.01 (s, 3H), 1.06 (s, 3H), 1.07 (s, 3H), 1.10 (s, 3H) , 1.37-1.46 (ra, 
2H), 1.90 (d, J= 17. 2Hz, 1H) , 2.14 (dd, J= 17.2, 2.0Hz, 1H) , 2.33 (s, 3H), 
2 0 5.23 (t, J= 2.0Hz, 1H), 7.24 (dd, J= 8. 0, 7. 6Hz, 1H) , 7.36 (d, J= 7. 6Hz, 1H), 

7. 5.3 (d, J= 8. 0Hz, 1H) . 
[ 0 3 3 9] 
(7 1b) 

3—^7^-2- (3, 3, 5, 5 - f h 7 ^ f P^^rf - 1 - 
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( 7 l a ) -eSSBt^fd l - ^ 3-=fn-2- (3, 3, 5, 

5 _^ ], 7 ^ f a^^ff - 1 -x^/k) -^^ifi/ (1 g, 3. 6 6mmo 

1 K (6 3 lmg, 11. Ommo 1 h I{h7y^x!>^ (7 8 3mg, 1 

4. 6mmo 1). J—;V (1 5mLk tR (6mLh ^^WM7-; K 

(lmD (Dm&m&s mmwmn,T, o°c-t?3b#iw3 o#«#ufc„ k 

h^AT«bfco $£^J^4i*bT, »««JdEMiUfc 0 #b*L7^»?££r 

s mMik&'%) 6 6 3 m g ^f^feftW^ i: bt#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 1.074 (s, 3H), 1.076 (s, 3H), 1.098 (s, 3H), 1.101 (s, 3H), 1.45 (s, 2H) , 
1.85 (dd, J= 17.2, 1.2Hz, 1H), 1.95 (dd, J= 17. 2, 1. 2Hz, 1H) , 2.18 (s, 3H) , 
3.65 (brs, 2H), 5.38 (brs, 1H) , 6.55 (d, J= 7. 6Hz, 1H), 6.61 (d, J= 7. 2Hz, 
1H) , 6. 94 (dd, J= 7. 6, 7. 2Hz, 1H) . 
[0 3 4 0] 
(7 1 c) 

1- f3 — * 2 — (3, 3, 5, 5-7f7^f/^P^t-l- x 
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H 



mnw (7 ib) x-$m£foizs-*^/i'-2- (3, 3, 5, 5-Th 1 ?* 

f;l/i/^P^t-l-i^) 7i=;V7^ (66 3mg, 2. 7 2 mm o 
1) *3«fctfl, 2 -v^ n n-O-if >- (3mL) <£>2S-g>WC tf^ 
5 if^) T^ytit (6 3 2mg, 3. 5 4mmol) ttit, 

f& HI fife L7c 0 SiSiS^*r^iB.*^?&^J LfcSL * ^ n ^g^P^I^zk*^ 
^-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.11 (s, 6H) , 1.43 (s, 2H), 1.65 (d, J= 16. 8Hz, 1H) , 2.23 
15 (s, 3H), 2.38 (d, J= 16.8Hz, 1H), 2.59-2.70 (m, 2H) , 2.84-2.93 (m, 2H) , 

2.95-3.03 (m, 2H) , 3.08-3.16 (in, 2H), 5.17 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H) , 

6.96 (d, J= 8.0Hz, 1H), 7.11 (dd, J= 8. 0, . 7. 2Hz, 1H) . 

NHOl Hfi'-ltS-^^^^ofCo 
[0 3 4 1 ] 
20 (7-1 d) 

1— [3-^^-/^—2— (3, 3, 5, S-ffy^f/^P^t-l-^ 
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mmm ( 1 1 c ) -vims tut 1 - c 3 2 - c 3 , 3 , 5 , 5 — r- 

f 7 ^ f ;vv'^ n^f - 1 z7=c=-/u] fcf^^v 5 ^ (1 1 5 m g, 0 

. 3 6 8 mm o 1 k t^^T/^ t K (0. 079mL, 1. 1 mm o 1 ) 

*3j;0Tb7t Kn77^ (2mL) (D^-B^^, h V Tir b ^TkSdfblS 5 * 
-T^MJ^A (246mg, 1. 1 mm o 1 ) ^D^T. IJaf 1 BtFW 3 O ftWLW 

/I/*7A;5'Ovh^77^- (g^^/W^^rf-^) t«LTl- [3-^ 
^71^—2- (3, 3, 5, 5 —T V 7^ f-tV^/t n-^dp-f-— 1 -m^/l^) :7cn~ 
/k ] _ 4 v>>- 1 2 4 m g ^rH-fe^tTa t UT#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5: 0.92 (t, J= 7.6Hz, 3H) , 1.05 (s, 6H), 1.10 (s, 3H) , 1.11 (s, 3H) , 1.43 
(s, 2H), 1.48-1.57 (m, 2H) , 1.64 (d, J= 17. 2Hz, 1H), 2. 23 (s, 3H) , 2.31-2.35 
(m, 2H), 2.38 (d, J= 17. 2Hz, 1H) , 2.42-2.66 (m, 4H) , 2.67-2. 78 (m, 2H) , 
3.18-3.28 (ra, 2H), 5.18 (s, 1H), 6.94 (d, J= 7. 2Hz, 1H), 6.99 (d, J= 7. 6Hz, 
1H), 7. 11 (dd, J= 7.6, 7.2Hz, 1H). 

zjDK&m*: o * * * f\zt&M its 4 Nmt7kmmBi^^^^uux. 
3 4m g %m&mi*t it#fc 0 
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MS ra/e (ESI) 355 (MH + ) . 
[0 3 4 2] 

mmm 7 2 ) 

1- [5-7^ h^cis- 4-t°^<y 1 f/W-2- (3, 3, 5, 5—"rh 




o 

\ 



[0 3 4 3] 

(7 2 a) 

4- f5-7< h3^-4 — fcT^U i?^- 1 — f/U— 2-(3, 3, 5, 5 —T h 




o 

\ 



HJ&M (4 3 c) kfflWk<D&mmz£^Xmi&£thti4- [4-^n^-5- 
jt-h^-^-Z— (3, 3, 5, 5—t b7^f;^n^^) :7^~/lx] t° 
^7v^y- l-^/^Vit-7Y;^7r^ (5 0 9mg, 1 mm o 1 k 
U v 5 ^ (1 2 8mg, 1 . 5mmo 1 ) N tbD^At K ( 2 4 O m g 

,2.5 mm o 1 ) „ 0^*7 W ^ (I D (22 mg, O. 1 mm o 1 ) „ h V 
- t -7^*7*^!)^? f7 7;l/tn^>-b (8 7mg, 0. 3 mm o 1 
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) & ^-O^v-^:/ (3mL) <DU&m%. mm^m^T, ^filOO°CT2 0Bf 
iifff, 2 0°Cl?l 2B$|1S#tto ^SiS^W^gm^^vKiS 

y>A-e^#bfc 0 mm\&m£;i,x, mm&ummm^r-o nhthitm^^ 

8 8 m g ^"fe^iH t UT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0.92 (s, 6H), 1.10 (s, 6H) , 1.14-1.65 (m, 17H), 1.74 (brs, 4H) , 2.80 (brs, 
4H), 2.95 (brs, 4H), 3.54 (t, J= 12. 4Hz, 1H), 3.81 (s, 3H) , 6.59 (s, 1H) , 
6.77 (s, 1H). 

[0 3 4 4] 



1- [5-7* &>--l-<<(/U-2- (3, 3, 5, 5 ~T h 



mmm (72 a) xmrn^tit-^- [5-7« — r 

(3, 3, 5, 5 —*r f7^f/^ ta^dp-V/V') 37^=7K] tf^^v 5 
y-l-iJ/UVSt-T'f/^T/MSSmg, 0. 17mmo 1), hV ~7 
/U^rx^^B. (0. 2 5mL, 3. 2mmo 1) fci^PP^V (O. 5m 



(7 2 b) 
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9 ?AT?*£J(feUfc.o Mlri^LT, «&MffiMtbfc 0 #£>fbfc?»^N 

fMUbl^ 5 6 m g Sr^-feISl#:^ LT#7c 0 
1 H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H), 1.14-1.65 (m, 8H) , 1.71-1.77 (m, 4H) , 
2.81-2.83 (m, 4H) , 2.95 (t, J= 5. 2Hz, 4H) , 2.99-3.02 (m, 4H) , 3. 56 (tt, J= 
12.4, 2.8Hz, 1H), 3.83 (s, 3H) , 6.66 (s, 1H), 6.77 (s, 1H). 
NH© 1 HJi#^T#Jfe^ofc„ 
[0 3 4 5] 
(7 2 c) 

1- [5-^ f^^-4-b°^y^y-l-Y^-2- (3, 3, 5, 5 h 



mmm (72 b) -ei^^twti- [5-* b^^-4-tr^y v^-i — w 

/k-2— (3, 3, 5, 5-rb7^f^^D^^) 7x^^] fc^^v 5 
^ ( 5m g, 0. 0121 mm o 1 ) N fc^i/TV^ t K (1 . 4 m g , 0 . 

0 2 4 2mmo 1 ) iS&XfiT h7k KP77^ (0. 3mL) ©MC, MJ 
T-fe Y^^^mitUom-f- V y ^ (5mg, 0. 0 2 4 2mmol) ^rTJP^X 

, ^?E~ein#BfJi 0#jf#bfc o ^M^WSfp^TK^-T- h y ^ATK^r-SSr 




z 
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— (3, 3, 5, 5 — T h7^f;W U^^i/tV) — 4— -?Xi\ffV 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.055 (t, J= 7. 6Hz, 3H) , 1.06 (s, 6H), 1.18-2.08 (m, 12H) , 
10 2.66-2.80 (m, 2H), 2.87-3.08 (m, 4H) , 3.21-3.31 (m, 2H) , 3.44-3.91 (m, 9H) , 

3.94 (s, 3H), 6.80 (s, 1H) , 8.56 (s, 1H). 
MS ra/e (ESI) 456 (MH + ). 
[0 3 4 6] 
(Hifl 7 3 ) 

15 1— (2-7/VtPJf;>) -4— [2- (3, 3, 5, 5 h g ^ 

p^dr-^/w) ^^^/p] ^jzi^>: ^M^: 




(8 b) T«££;3x7ci- [2- (3, 3, 5, 5-fh7^f/W 
n^v=3rvVV) fc^^v 5 ^ (30mg, 0. lmmol) N 1 — ^n^E — 

20 2-7;VJru^$ 1/ (16. 2m g, 0. 12 5 mm o 1) N 3 17^*7^ h!i 7A ( 

1. 5mg, 0.. O lmmo 1), kH*!)^^ (20. 8mg, 0. 15mmo 
1) $5j;tf ; 77fM/^7 5K (lmL) ^ *M&8 0 < C*T?2H#|?iM£ 
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ibt 1 — (2-7/^Pxf;l/) -4- [2- (3, 3, 5, 



L H-NMR (400MHz, CDC1 3 ) 

6: 0.93 (s, 6H), 1.13 (s, 6H) , 1.15 (d, J= 13. 6Hz, 1H) , 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.40-1.48 (m, 2H), 2.71 (brs, 
4H), 2.77 (dt, J=28. 4, 4. 8Hz, 2H), 2.95 (t, J= 4. 8Hz, 4H), 3.57 (tt, J= 12. 4, 
10 2.8Hz, 1H), 4.57 (dt, J= 47. 6, 4. 8Hz, 2H) , 7.05-7.18 (ra, 3H) , 7.23 (dd, J= 

7.6, 1.6Hz, 1H). 

15 ;i/x-t^-^^*^Ut#fci#:*ftj(ltt, «ift^ft2 7. 5 

MS m/e (ESI) 347 (MH + ). 
[0 3 4 7] 
(£?Jfe0iJ 7 4 ) 

20 1- (2, -4- [2- (3, 3, 5. 



5 
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mnm (8b) xm&ztuzi- C2- (3, 3, 5, s-rF^f/^ 

n^^rvvK) 7x-^] b'^^v^ (30mg, 0.. 1 mm o 1). 2 — ^a-=E— 
x> x _^ 7/ i/^-prc^ V (18. lmg, 0. 12 5mmo 1 ) N 3 •Mfc"^ f V 
( 1 . 5mg, 0. 01 mm o 1 ) > fikWiZi V *P & (20. 8mg, 0. 15 
mmo 1) ^i^f/^/^T5 K (lmL) <Dm&to&*UR. 8 0 X:X 2 B# 
F«tfc 0 KJ^II»2-/d*-1, l-i?7^tnx^y (1 

8. lmg, 0. 1 2 5 mm o 1 ) LT, M 8 0 o Cl?$ b t 6 B|f| 3 0 

t'ilbtl- (2, 2 — S^/l^na^/V) —4— [2- (3, 3, 5, 5 — 
^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H) , 1.17 (d, J= 14. 0Hz, 1H) , 1.23 (dd, J= 12.8, 
12.8Hz, 2H), 1.33 (dt, J= 13.6, 2.0Hz, 1H), 1.38-1.46 (m, 2H), 2.75 (brs, 
4H), 2.81 (td, J=14:. 8, 4.4Hz, 2H) , 2.93 (t, J= 4. 8Hz, 4H), 3.55 (tt, J= 12. 8, 
2.8Hz, 1H), 5.93 (tt, J= 56. 0, 4. 4Hz, 1H) , 7. 05-7. 18, (m, 3H) , 7.23 (dd, J= 
7.6, 1.6Hz, 1H). 

m g &m&mte t LT#fc. 

MS m/e (ESI) 365 (MH + ) - 
[0 3 4 8] 
(HJfcfll 7 5 ) 
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1- ^3— yjk^B^B^M -4- [2- (3. 3, 5, 5-Tf7^W 



mMffl (8b) T?jK3g $ *Lfc I" [2 - (3, 3, 5, 5-Tf7^ ^)V-y? 
u^^y/U) ~7 a^=-jV\ \f^=7^y (3 0mg, 0. 1 mm o 1 ) N 1— r/n^E — 
3 -^/i/^-n^n^^' (18. Om g , 0. 12 5 mm o 1 k 3 ^ffc-f b V *7 A 
(1. 5mg, 0. 01mmol),»!J^ (20. 8mg, 0. 15mm 
o 1 ) *5 <fc t*S? ^ *f-jV0ss)VJ* 7 5 K ( 1 m L) ©M?r, f\-U 8 0 °Ct 2 H#|ffl 

ItMbTl- (3-7/^P7°at°;V) -4- [2- (3, 3, 5, 5-Th? 
1 H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H) , 1.15 (d, J= 14. 0Hz, 1H) , 1.23 (dd, J= 12. 8, 
12.8Hz, 2H), 1.33 (dt, J= 13. 6, 2.0Hz, 1H) , 1.38-1.47 (ra, 2H), 1.86-2.01 (m, 
2H), 2.53-2.57 (m, 2H) , 2.61 (brs, 4H) , 2.92 (t, J= 4. 8Hz, 4H) , 3.57 (tt, 
J=12.8, 2.8Hz, 1H), 4.56 (dt, J= 47. 2, 6.0Hz, 2H), 7.04-7.18 (m, 3H) , 7.25 
(dd,- J= 7. 2, 2. 0Hz, 1H) . 
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MS ra/e (ESI) 361 (MH + ) . 
[0 3 4 9] 

(mmm 7 6 ) 

1- {A--7 JV^^^f-jV) -4- [2- (3, 3, 5, s-ff^^w^ 



(8 b) -^M}t£;ft^l- [2- (3, 3, 5, 5 h^^/Wv^ 
n^^rv^) tf-^v^ (3 0mg, 0. 1 mm o 1). 1 -^n^e- 

4-7/V^-a^^>- (19. 8mg, 0. 12 5 mm o 1 ) N 3 ^fl^ h 1/ ( 
1. 5m g, 0. 0 1 mm o 1 ) N ]) $ A ( 2 0 . 8m g, 0. 1 5 mm o 

1) $S£.XJ?i?*^/^/UJ±T ^ K (lmL) ©M^Sr. 0*fi 8 0 2 V&mWt 

it^NHv'D^WyA^D^h^yy^- (^^^/ix/^^^ ^) -cffr 
Iltl - (4-7/P^-t2^^/l^) -4- [2- (3, 3, 5, 5-"T V? 

l H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.12 (s, 6H) , 1.15 (d, J= 14. 0Hz, 1H) , 1.23 (dd, J= 12.4, 
12.4Hz, 2H), 1.32 (dt, J= 13. 6, 2.0Hz, 1H), 1.39-1.48 (m, 2H), 1.60-1.84 (ra, 
4H), 2.43-2.46 (m, 2H) , 2.61 (brs, 4H), 2.92 (t, J= 4. 8Hz, 4H), 3.57 (tt, 
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J=12.8, 2.8Hz, 1H), 4.49 (dt, J- 47. 2, 6.0Hz, 2H), 7.04-7.18 (m, 3H) , 7.22 
(dd, J= 7.6, 1.6Hz, 1H). 

- <ott&tfo i ki?# n n ^ ^ ^t-^f UT, 4 NM^K* IW^^/M^^tlX- 
m g ^r^-felSlf^i: LT#7t 0 
MS ra/e (ESI) 375 (MH + ). 
[0 3 5 0] 
10 (Hlfe^7 7) 

1-71)^-4- f2— (3. 3, 5, 5-fh7^W^P^^) 




(8 b) "CSBg^frLfcl- [2- (3, 3, 5, 5-rf7^f/^ 
p^drvVi/) ^^^/^] fc^^v 5 ^ (3 0mg, 0. 1 mm o 1 k 7!l;^o^ 
K (14. 8 m g , 0. 12 mm oik BMti V «7 J» (20. 8mg, O. 15 
mmo 1) K (lmL) OM?:^ ^18 

(H^^/l^/--^ >0 tUSbT, 1-7P/V-4- [2- ( 
3, 3, 5 , 5-f K7^f/WP^/l') 7^~/V] tr-^7^^Sr#fco 
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^-NMR (400MHz, CDC1 3 ) 

8 : 0.93 (s, 6H), 1.13 (s, 6H), 1.15-1.28 (m, 3H)„ 1.33 (dt, J= 13. 6, 2.0Hz, 
1H), 1.38-1.48 (m, 2H), 2.60 (brs, 4H), 2.93 (t, J= 4. 8Hz, 4H), 3.07 (ddd, 
J= 6. 8, 1.2, 1. 2Hz, 2H), 3.57 (tt, J= 12.4, 2. 8Hz, 1H), 5.16-5.19 (m, 1H) , 
5.21-5.26 (m, 1H) , 5.20 (ddt, J= 17. 2, 10.0, 6. 8Hz, 1H), 7.04-7.18 (m, 3H) , 
7. 20-7. 25 (m, 1H) . 

m g zm&mw-t u-c#fc 0 

MS m/e (ESI) 341 (MH + ) . 
[0 3 5 1 ] 

mmm 1 8 ) 

1 — ^p^— 2 — j =-/V—4— [2— (3, 3, 5, 5-fF7^f;^P^ 



mum (8b) -egmzfrfzi- C2- (3, 3, 5, 5, -^h?^^ 

f^^v^ (3 0mg, 0. 1 mm o lh ^a/^A^ 
/K/p 5 K (14. 3mg, 0. 12 mm o 1 ) % BM^l (20. 8mg, 

0. 1 5mmo 1) *5i^^f^/^7^ K ( 1 m L) ©M^fe^, «8 
0 °CX 4 «1 2 0 #Jfc'# L7t a Rj&S^&KI&fP&BfeK*'*- b y # ATK^^rin 
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[2- (3, 3, 5, 5 —7- h7^f^ t 2 "^ ^vvH :7^^/l/] 



^-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.13 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (m, 2H), 2.27 
(t, J= 2.4Hz, 1H), 2.75 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.37 (d, J= 2. 4Hz, 
2H), 3. 56 (tt, J=12.4, 2. 8Hz, 1H), 7.05-7.18 (ra, 3H), 7.23 (dd, J= 8. 0, 1. 6Hz, 



15 g&m&mfct L-c#7t 0 

MS ra/e (ESI) 339 (MH + ). 
[-0 3 5 2] 

mMm 79)' 

1 —zffr— 2 -^rr./^- 4 - [2- (3, 3, 5, 5-7 f/V^ 
20 vvkj 7a^] bV^v^ ffiBkiL 



5 



10 



1H). 




JWJ (8b) Xm^nt^l- [2- (3, 3, 5, 5, -7f7^W 
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# u^Sci/jV) -7zc~tV~\ t^r^ (3 0mg, 0. 1 mm o 1 K 1 —y'u^r 
-2-7'fy (16. lmg, 0. 1 2mmo 1 ) ^ V t7 & (2 0. 8 m g 

,0.1 5mmo 1) *5 <fctKv^ ^/U^/UJ>,T ^ K ( 1 m L) ©iS-g^Sr, KM. 

8 o°c-e4B#^ 2 o^m#bfc 0 RjfcM&mzmn^Mfcm*r h v 

[2— (3, 3, 5, 5-f^7^W^n^/V) ~7 fc^^v 5 ^ 

10 X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.14 (s, 6H) , 1.14-1.36 (m, 4H), 1.40-1.48 (m, 2H), 1.84 
(t, J= 2.4Hz, 3H), 2.73 (brs, 4H), 2.96 (t, J= 4. 8Hz, 4H), 3.28 (q, J= 2. 4Hz, 
2H), 3.57 (tt, J=12.8, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7. 22 (dd, J= 7. 6, 1. 6Hz, 
1H). 

mg ^m-^mW-t LT#f:„ 
20 MS m/e (ESI) 353 (MH + ). 

[0 3 5 3] 

mtm\ s o ) 

1- [2— (3, 3, 5, 5-fh7^f^P^^) 7au^}V~\ -4- 

(4, 4, 4-M)7;^p/f^) \f-<7^^y iM.m& 
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mmm (8b) -e«t£*tf£i- [2- (3, 3, 5, s-Th? **f-^>? 

n^-^rZy/U) 7 ^=-;V\ fc^^v^ (3 0mg, 0. 1 mm o lk — 
4, 4, 4-MJ (24. 4m g, 0. 12 5 mm o 1 k 3 

5 tH^ (1. 5m g, 0. OlmmoD.Rl*!)^ (20. 8mg, 0 

. 1 5mmo 1) *5«f0«^^^- K (lmL) (Dil^^r, »6 0 

10 ^-ftls} ^It^LTl- [2- (3, 3, 5, 5-^- h^^Vt'^ n-^-^iX 

;V) y=^=z.}V\ -4- (4, 4, 4-MJ7;l/tn^f;i/) v^Sr^fc,, 

15 /u^-Tsls .^>1gEiK*8^*UT#fc@#:Sr<fc*iUT N tUSttl^ 2 7. 5 

m g Sr&feHfri: bT#fc 0 
X H-NMR (400MHz, CD 3 0D) 

5: 0.95 (s, 6H), 1.17 (s, 6H), 1.19-1.42 (ra> 6H) , 1.98-2.09 (m, 2H) , 
2.28-2.40 (m, 2H), 3.15 (s, 4H) , 3.20-3.90 (m, 7H), 7.12-7.20 (m, 3H), 
2 0 7.26-7.30 (m, 1H) 

MS m/e (ESI) 411 (MH + ). 
[0 3 5 4] 
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mmm s 1 ) 

4- [3- (4-^^7^-l->f^) -4- (3, 3, 5, 5 -T h 



[0 3 5 5] 

(8 1a) 

3-bV7^-l-^^-4- (3, 3, 5, 5-ff7^f/^P^ 



mMm (2 7 c ) -vm&zfrfri - cs 2- (3, 3, 5, 5- 

h^ix— 2- (3, 3, 5, 5 — r h "7* n^=3rvvl/) 7 

1 — ft/UT^l/^. t — ~f=f-}V=r.^ : f;V ( 3 . 4 1 g, 7. 9 2 mm o 1 ) 

„ (1 8 m L N 3 1 4mmo 1 ) *5j;tJ<4 8 %J^ftofc*Bfc (3 6mL. 3 1 

8mmo 1) <Dm&Qj&^ Ml 3 0°CT*8B#^2 0^»b/t o SJS2B^4fc«r 

2 . 9 8 g &8fcfS*fi@ft:J: LT^#fc 0 
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X H-NMR (400MHz, CD 3 0D) 

8: 0.94 (s, 6H), 1.54 (s, 6H), 1.17-1.40 (m, 6H) , 3.05 (t, J= 4. 8Hz, 4H), 
3.42 (tt, J= 12.8, 2. 8Hz, 1H) , 6.55-6.61 (m, 2H), 7.05 (d, J= 8. 0Hz, 1H) . 
b°^7^^l4H^\ fcj:D!NHi:OH©2H^«-e§^ofc 0 
5 [0356] 
(8 1b) 

4- [5-t: (3, 3, 5, 5-7h7^f^P^;l/) 




10 mMM (8 1a) ^it^tbfd 3 - fcV<7 v 5 ^- 1 f/U-4- (3, 3, 5 

, 5 h7^f^ u^^-^/U) 73:y-;I/Oft» (2. 98g) *3«t 
t>7nn*;^-^^/-;^j|I (lOOmL) ©M^, mt0 o CT-I 
#Ufc 0 ^itZKlv ! t-7'f;l/ (1. 8 1 g, 8. 3 2mmo 1 ) a u 

*/isj»wm&mTisfz. a 2 b#iw 3 o ftmwtk, Rfom&m&mmmm^tio #e> 

^bfc 0 ^j?ri*Lt, mm&mmmmvtio n^ntzmm^Nn^v ^ 
2-. 9 5 g Jtm^&mw-t bx#fc 0 

20 L H-NMR (400MHz, CDC1 3 ) 

8: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.43 (m, 6H) , 1.49 (s, 9H), 2.80 (brs, 
4H), 3.43 (tt, J=12.4, 2. 8Hz, 1H), 3.52 (brs, 4H), 6.55-6. 57 (m, 2H), 7.06 
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(dd, J= 7. 2, 1. 6Hz, 1H) . 
OH(D 1 Hfi^^T^^^o/to 
[0 3 5 7] 
(8 1c) 

4- [5- U ±Z2k2LB^j2J^= 1 -^/^-^t^r^) -2- (3, 3, 5 



UlifeM (8 1b) *T?®Bt3*L;fc4- [5-tKn^-2- (3, 3, 5, 5 
— *r Y tf-jvi/t a^^i/ju) y a^~;V] l —3>;U7$^m t — 

^-/kji^^/l/ ( l . 5g, 3. 60mmo 1) N 4-^W^t°yv'y (2 
2. 2 m g, 0. 18mmo 1), ^y^n^xW^y (0. 7 5 8mL 
, 4. 3 2mmol) ^i^nn^y (lOmL) CD^^£r^St#ffl^C 

y.K(0. 7 7 3mL, 3. 9 6 mm o 1 ) ^MTbfc D Wl^k^TX* 1 2 0 
<>A-C«mbfc D i|»#J2*febT, 3M&MJEMtb7i 0 ibtlfc^NH 

©ft-s^ 2 . 4 i g *mn&jfcWMi t Lt#fc„ 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.11 (s, 6H), 1.13-1.46 (m, 6H) , 1.49 (s, 9H), 2.82 (brs, 
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4H), 3.51 (tt, J=12.4, 2.8Hz, 1H), 3.57 (brs, 4H) , 6.91 (d, J= 2. 4Hz, 1H) , 
6. 99 (dd, J= 8. 8, 2. 4Hz, 1H) , 7. 27 (d, J= 8. 4Hz, 1H) . 
[0 3 5 8] 
(8 1 d) 

4— [5 -^fr/t^fr V V— 4 —4jV— 2 - (3, 3, 5, 5 — *r V 2 ^ gvl^g n 



MtfoW (8 1c) T^at$tLfc4- [5- (/Wtn^y-l-^M 
-2- (3, 3, 5, 5 -T- f7^f/^ n^^rix/k) :7^~/U 
] t°-<7 v/y- 1 - iJ/^Vi t - ;H7f;^ ( 2 O O m g , O. 2 8 6m 
moD.^lJy (37. 8m g, 0. 4 2 9mmol) N tHJ^t-^ 
(5 6. 7mg, 0. 5 7 2 mm o 1 ) N b V X ( v^<^ v 5 V 7*^T*fe h 
^7^9^ (O) (13. lmg, 0. 014 3 mm o 1). 2 — n 
/- 2 ' - (N, N-^W5/) t7x^ (11. 5 
mg, 0. 0 2 8 6mmol) *3 «t W^iS U 1/ (3mL) <Z)M^^*> S*#1S 
^Mai 0 0°C^?1 3R#HU3 0^#b7c o SJSSS^IfcSr-fe^-f M-iiLT 
«^«JE«Lfc 0 #b^|»NH^y*W7A 
^ns-^b^^M — mWi^^/^Z is) ^mm\^X s |i»10 3m 
g £r$mfiW^£ Ltftfc, 
X H-NMR (400MHz, CDC1 3 ) 

6: 0.91 (s, 6H), 1.10 (s, 6H), 1.11-1.44 (m, 6H) , 1.48 (s, 9H), 2.82 (brs, 
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4H), 3.10-3.12 (m, 4H), 3.45 (tt, J= 12.8, 2. 8Hz, 1H), 3.83-3.85 (ra, 4H), 
6.62-6.68 (ra, 2H), 7.12 (d, J= 8. OHz, 1H) . 

[0 3 5 9] 

(8 1 e) 

4- — j/V—A — (3, 3, 5, 5—7- f^^/I^^P 

^^r->/W) ^&/^^y^ 



mmm (8 id) -c«££frbfc4- [s-^-z^y ^-4-^-2- (3, 

3, 5, 5 — T h 7* f-Asi/P u-^-^-^y/u) y a^^-;V] n'-^.? -Jis— 1 — ^/i^ 
y|t-yf/^f/Kl0 3mg, 0. 2 12mmol) N b!)7;^nfti 
(lmL, 1 3. Ommo 1) *3 J: tfii?# n a t< * ^ (2mL) <Dm-&lfo&. S 

m*MWt1- b V ^A-^^bfco ftffiyWSr**bT N «#«r«jBE«»b;fc„ #fe 

X H-NMR (400MHz, CDC1 3 ) 

5:- 0.91 (s, 6H), 1.11 (s, 6H), 1.12-1.45 (m, 6H) , 2.80-2.90 (ra, 4H) , 
3.00-3.03 (ra, 4H), 3.11-3.13 (m, 4H), 3.45 (tt, J- 12. 8, 2. 8Hz, 1H), 3.80-3.90 

(m, 4H), 6.63 (dd, J= 8. 4, 2. 8Hz, 1H), 6.68 (d, J= 2. 8Hz, 1H), 7.11 (d, J= 
8.4Hz, 1H). 
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[0 3 6 0] 

(8 1 f ) 

4- [3— (4 — ^±JV^L^i2. ^"-y— 1 — ^f/M -4- (3, 3, 5, 5 — T h 



^WJ (8 1e) -Vm&Zfrltl- [3-^7^-1-^-4- (3, 
3, 5, 5 — -r- h "7* =5-7^-y? u^^-^/U) 7 =£;Vifr ]) is ( 1 4 m g , 

O. 0 3 6 3mmo 1 K /f^T/Vf t K (0. 0 0 9 7mL, 0. 10 9 mm 
ol) jSiVfbTt Kp77> (0. 5mL) <£>iS-£$J^ hUT^b^r^Tk 
*{L{5 5*-7-h U !7-^ (23mg, 0. 10 9 mm o 1 ) &M%-X^ ^U.X 1 B# 

wi 3 o#3f#i^c D ^?m^^&fp^^7k*-7- b y v ^mm&iMx-xmm^- 

-CftlLT, 4- [3- U-^P/H^^v^- 1 -JM -4- (3, 3, 
5, 5 —T t^-JV*/? u^^-Zs/U) -7z^^jV\ ^£r#fc Q 
^-NMR (400MHz, CDC1 3 ) 

6: 0.91 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H) , 1.11 (s, 6H) , 1.13-1.54 (m, 10H) , 
2.3-9 (t, J= 7.6Hz, 2H), 2.59 (brs, 4H), 2.92 (s, 4H), 3.10 (s, 4H) , 3.43 (t, 
J= 12.4Hz, 1H), 3.84 (s, 4H), 6.63 (d, J= 8. 0Hz, 1H) , 6.70 (s, 1H) , 7.10 (d, 
J= 8. 0Hz, 1H) . ■ 
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[0 3 6 1] 

8 2 ) 

1- [3- (4 - /p ^^7^^- 1 -Y^) -4- (3, 3, 5, 5-^ 



[0 3 6 2] 

(8 2 a) 

4— [5 -T-fe^v^— 2 — (3, 3, 5, 5 —v~ Y*7 * f-fris? u^^jy/U) ~7 
o 



IMM (sic) -e®*at£*wh4- [5- (y~f7/u$-ny'?^-i-x/U7fr 

=-/U3r£cl/) -2— (3, 3, 5, 5-ff7^f/^P^^) :7^=/P 
] fcf-^v^- 1 -j7/l-7$^mt (2 6 7mg, 0. 3 8 2m 



MS m/e (ESI) 442 (MH + ) . 



10 
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mo lk b V (1 — ^ ^v-tf— tV) *X (0 . 16m L, 0. 458m 

m o 1 k 13 n ^ ( ^ ^ "7 =.~jVifr*.'7 4 y) /^y-JtyJ* (2) (4 1 m g, 
0 . 0 5 7 3 mm o 1 ) N Mfc V ^^J* (48. 6mg, 1. 15 mm o 1) *3 «fc 
^f/V*/^T^F (3mL) (DU^-^)^. S*#H^Ts M9 0°C-t-6 

^-NMR (400MHz, CDC1 3 ) 

8: 0.94 (s, 6H), 1.12 (s, 6H) , 1.14-1.46 (m, 6H), 1.49 (s, 9H), 2.56 (s, 
3H), 2.76-2.92 (m, 4H) , 3.61 (tt, J= 12.4, 2. 8Hz, 1H), 7.31 (d, J= 7. 6Hz, 
1H), 7.64-7.68 (m, 2H) . 
t°-<7v J >'^4H^-fii|#^T?^^^o7t 0 
[0 3 6 3] 



1- [3 -tf-^v^- 1 (3, 3, 5, 5-7h7^f^P 



^J£M (8 2 a) -eM3££tL7h4- [5-Tir^-7U- 2- (3, 3, 5, 5- 
ff^^f/^P^/V) ^ce^/KI 1 ~ t — 

/l^n^-TVk (1 6 3mg, 0. 36 8 mm o 1 k S^^/l^—' 7VW (2mL) jo 
J;U«— (2mL) m.M.X»MW ^frfcl 4 N*fttezk*IfcBfe 



(8 2 b) 
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^^-/vmWL (2mL, 8mmol) &Mx.X^ 1 8 B#Fe1 3 0 ftffifc bfc D KJSSl 

^ — (g^^^yl//^7°^ >-) Tii Its 5 8 m g &^Jtfe$3^ 

t b"C#fc 0 

*H-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.13 (s, 6H) , 1.14-1.46 (m, 6H), 2.57 (s, 3H) , 2.82-2.91 
(m, 4H), 2.99-3.17 (m, 4H), 3.62 (tt, J= 12. 4, 2. 8Hz, 1H), 7.29 (d, J= 8. OHz, 
1H), 7.64 (dd, J= 8. 0, 2.0Hz, 1H), 7.69 (d, ,J= 2.0Hz, 1H) . 
NHOl H^#^X^^^ofc 0 
[0 3 6 4] 



1— [3- (4 -y*n ^Zkl^lZ V s ^— 1 — dJkl -4— (3, 3, 5, 5-^ 



^lifefll (8 2b) T«g£tL7cl- [3-^7-^^-1 f/^-4- (3, 

3, 5, 5 — T f7^f/^ u^^-i//U) 7 ol~)V\ J ^ (I9mg, 0 
. O 5 5 5mmol), 7°nt^y7/l'7tK(0. 0 1 1 9 m L , 0. 166m 
mol) *3Wfb7tKP77y (0. 3mL) ©S^H, MJT"fef^^ 
**ftlS7*tby (3 5mg, 0. 16 6mmo 1) IrMts IlT'l 



(82c) 
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) -CftMb-C, 1- [3- (4 --7°n tVV-tf^9 W— 1 -4- (3, 

X H-NMR (400MHz, CDC1 3 ) 

§: 0.90-0.97 (m, 9H) , 1.13 (s, 6H) , 1.14-1.45 (m, 8H), 2.34-2.40 On, 2H), 
2.56 (s, 3H), 2.60 (brs, 4H) , 2.90-3.00 (m, 4H), 3.59 (tt, J= 12.4, 2. 8Hz, 
1H), 7.29 (d, J= 8.0Hz, 1H) , 7.64 (dd, J= 8. 0, 2.0Hz, 1H), 7.70 (d, J= 2. OHz, 
1H). 

is. 5 m g &m&mfot itftt 

MS m/e (ESI) 385 (MH + ) . 
[0 3 6 5] 

(0H»J 8 3) 

1— [4- f2- (4, 4 — ^J^/W^g n^^^/u) :7^~A-] t^-^v^- 




[0 3 6 6 ] 



(8 3 a) 

1 — [2— (4, 4 — i£^gvVj^ p^^j^TP) 7 ^^>V~\ tf^^y^ 
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H 



(3 8 b) \Z.*5\^xm&%fr1t.4 t - [2- (4, 4-S^7VW^n^ 
7^—^] fc°^<7 v^- 1 -Jj/Utfl/m t — T^vl^-XrVi/ (l. 12 
g, 2. 80mmolk M)7^tnSI (1 OmL, 13 0mmol) joitf 
n n ^ * >- ( 1 0 m L) <Dm&W&. W 0 °C^? 1 O U $ b ^ 

LT#fc„ 

MS m/e (ESI) 301 (MH + ). 
[0 3 6 7] 
(8 3 b) 

1— [4— [2— (4, 4 — 2^12!^ P^^rv'/V) ^ji^/V] tf^^v^ — 
1 : OV] Zffls- 1 




(8 3a) te&V^SSJat^ftfcl - [2- (4, 4-i^^vl-^n — 
^iV/V) ^] tf^^v^ (30mg, 0. 1 0 mm o 1 ) ©f h7t Kn 

77V ( 1 mL) ?#fi^-s b y ?y (15mg, 0. 15 mm o 1 ) £r 
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flPX-s «0°CT?it#bfc o ^©MWL/^^Ift^fD/l' (0. 0 1 
5mL, 0. 14mmo 1) &MtL, 0 ^CT? 9 3 0 L/c 0 

it&m 2 7 m g Sr^-fe*^ i: bt#fc„ 
MS tn/e (ESI) 37l(MH + ). 
[0 3 6 8] 

m mm s 4 ) 

1— {4— [2— (4, 4 - v'xf-yl/'y^ p/\jfj/;l/) — 4 — jrTkZfc ]} >- — 4 — 
-QV^^^/k] If^jSls— l—JM 2-^1/ &Mt& 




[0 3 6 9] 

(84a) 

4— [2— (4, 4 — iS^f-SUi/Jr p-^3r — 4 — ^fr/V/fr U ^— 4 — -± /U) 




MMm (3 8 c) -Ci43t*ttfc4- [4-"7 ? n^-2- (4, 4 — J^^vW 
^n^dp-v^) 7*=/^] v 5 ^- 1 — ^7 7^^^ t — -f^-;V=ru^/V (5 

OOmg, 1. Ommol) (D^ci/U^ ( 1 0 m L) ^$0-, ]J ^ (2 4 
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5 m g , 2 . 8 2 mm o 1). i~ hV *7 & t — ~f V K (450mg, 4. 68 
mmo 1 K b y - t — '7 , f-A'&Xfc~& h7^tP^^ h (3 4 Omg 
,1.1 7 mmo 1 ) ZSkXItiftgL'^WJ* ( I D (1 0 5 m g, O. 4 7 mm 
o 1) 3r#Px., &§8t#ffl5iTfc:fl4&l 0 0°C-eiB#^3f#L/c o SfSSB^Sr^ 

-efH®*LT, «®fb£"4fe 5 7 3m g k LT#fc 0 

[0 3 7 0] 
(8 4 b) 

4- [3- (4, 4 -v^^/l-v^ p^jev^) -4-t°^ v ? >-- 1 




H»J (8 4 a) ~e®Bg£tL7c4- [2- (4, 4 - v^5VW/;7 
) _4-^E-/V7fsU ^—4—^71^] v^- 1 — tf/M^ift t — -f 

f;H7f/V (5 7 3mg, 1. 1 8 mm o 1 ) N h!)7;>tn^ (lOmL, 
1 3 Omm o 1 ) jSi^att^^y (1 OmL) (59^^%^, ^1.0^1 

o u $ b U3 0 #fm# bfc 0 KiSM^ &7k7k-e^ 
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l H-NMR (400MHz, CDC1 3 ) 

6: 0.75-0.85 (m, 6H), 1.16-1.68 (ra, 13H), 2.76-2.79 (m, 4H), 2. 98-3. 00 (m, 
4H), 3.11-3.13 (m, 4H), 3.85-3.87 (ra, 4H) , 6.70 (dd, J= 8. 8, 2. 8 Hz, 1H) , 
6.81 (d, J -2. 8 Hz, 1H), 7.05 (d, J= 8.8 Hz, 1H) . 

[0 3 7 1 ] 

(84c) 

1— [4— [2— (4, 4 - ^xf /Py'^ P^^^) - 4 — jr/M% U >-— 4 — 



MMm (8 4 b) T'K3tbfc4- [3- (4, 4-v 5 ^^/^^ n-^S^lO 
-4-tV7^/y-i-^^7i=;l']^*!J>' (2 0mg, 0. 0 5 2mm 
o 1 ) K (lmL) ^m^JJ #A (1 lmg, 0 

. 0 7 8 mm o 1) joit* 1 — ^n-t- 2 y ^ (9. 4m g, 0.063 
mm o 1 ) &j&n;L*H& 8 0°Ct2 B# ffi 5 #J£# b/t D ^ML aSM^^K&r 

f^^/ix/^^ ^) tHIbT, 1- [4- [2- (4, 4-v J if;^^n 
•^dfriX/V) -4-^*^-4 — f/l^a—A'] tf^<9 v 5 ^- 1 — W 7V~] 

2 -^-^^r#7c 0 ^ (0\^m^^m.^^\^U U 4 N^iS7K*B^ife^^ 
(0. 0 2 0mL, 0. 0 8 0mmol) £r7JP ;Lfc 0 SrifcBESMg 
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MS tn/e (ESI) 493 (MH + ). 
[0 3 7 2] 

(^J6#iJ 8 5 ) 

1— [4— (3, 3, 5, 5-ff7^f^P^^) Z 

^-/i^] -4- (fi>7i:KPb'7y-4-^/Mf^) ^<2ji> mmM. 



[0 3 7 3] 

(85a) 

4-^ (3, 3, 5, S-fh^^f/^P^t 

— 1 — -O-if >- 



3 — 3— K— 4 — ~ b P7 = y^ (4 . 2 1 g , 15. 1 mm o 1 ) (O 1 , 
2-v^ h^V^*^ (5 0mL) jS9RJC N H»J (4 b) T*££*Lfc4, 4 
, 5, 5— (3, 3, 5, 5-rf7^f/^n^t- 

1 -^.^/k) [1, 3, 2]v ? ^^t* , P7y (4. 7 8g, 18. 1 mm o 1 ) 
N ^A^H# U (4. 8 1 g, 2 2. 7 mm o 1 ) £ 7k ( 3 m L) ^iNTLtz 

7}s^^7^ I/) /<=7-Jt7J^ (0) (870mg, 0. 75 5 mm o 1 ) %1)W?Lt^ a Ik 
V^r.O?&a^£:^S7 0 o CT?l 3B#ra^#bfc 0 ^M^^s ( 
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f ])7x =-/U^ ^ -7 A l/) /-?7^A (0) ( 8 7 0 m g , 0. 755 mm o 1 ) 

t tK ( 3 m d &mM u 100 °cx» $ e> ^ 2 e sfflit # l/c 0 s^sr^ 

mUtel^ 1 • 5 g Sr3t£,@ft:£ bT#fc 0 
1 H-NMR (400MHz, CDC1 3 ) 

6 : 1.05 (s, 6H), 1.07 (s, 6H) , 1.41 (s, 2H) , 1.99 (d, J= 1. 6Hz, 2H) , 3.88 
(s, 3H), 5.35 (m, 1H), 6.68 (d, J= 2. 4Hz, 1H) , 6.81 (dd, J= 9. 2, 2. 4Hz, 1H) , 
7. 91 (d, J= 9. 2Hz, 1H). 
[0 3 7 4] 
(8 5 b) 

A — ^ Y^c^y— 2— (3, 3, 5, 5-fh7^f^P^^) ~7 




mMM (8 5 a) X'WmZtlfcA-* b^-l-=bn-2- (3, 3, 5 
, 5 -f h 7 ^ n^^f - 1 -x=;l/) ^O-if:/ (1. Og, 3. 4 6 

mmolk 10°/o^7^A^y (5 0 0mg, *E5"7KK ^ * / — ( 8 m 
L) £5 <fc XI'T f7t KP77^ (2mL) (DU^^^s TjcSt^ffl^T. 

[0 3 7 5] 
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(8 5 c) 

1_ [4 _^ f ^^_ 2 - (3, 3, 5. 5-fb7^W^P^^) Z 



^Jfe-W (8 5 b) -C5!i3t$^4-^ (3, 3, 5, 5-rb7 

7^y»t (7 7 0m g> 4. 3 3 mm o 1 ) 1 , 2 n n-Oif 

>- (10ml) ©ift-g*4*& N *M&2 2 0°C-e2B#^jt#brc o ^Sit 1 ^ 

) T 5 ( 1 8 0 m g , 1. 01 mm o 1 ) SriiflP U IH^TT? 1 B#FfO 

g^n^v^/^^ » LX, ^Mffc^ 6 6 0 m g &1trfe@ffc£: UT# 

X H-NMR (400MHz, CDC1 3 ) 

6 : 0.92 (s, 6H), 1.12 (s, 6H), 1.15-1.34 (m, 4H) , 1.42-1.45 (m, 2H) , 2.78-2.81 
(m, 4H), 2.99-3.02 (m, 4H) , 3.63 (tt, J= 13, 2. 8Hz, 1H), 3.78 (s, 3H) , 6.69 
(dd;- J=8.8, 2.8Hz, 1H), 6.77 (d, J= 2. 8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H). 
[0 3 7 6] 



X- r4 _^|>^^- 2 - (3, 3, 5. 5-T Y2A±J^^B^^^M Z 




( 8 5 d) 



390 



WO 2005/063705 



PCT/JP2004/019795 



(8 5 c) -Ci£3tb7c 1 - [4-^ 2- (3, 3, 5, 5 — r 

hy^fyv^^n^^) ^a^/l"] fc^^v^ (lOmg, 0. 0 3 0mm 
o 1 ) Or h7t Ko7?y (lmL) ^fc. T^tKn t°^-/^-4-# 
;W^7tK (5. 2m g, 0. 0 4 5 mm o 1 ) „ b V Ti? h ^^7K*flSlS 5 * 
^ MJ ( 1 3 m g , 0. 061 mm o 1 ) *3 «fc t/gMfe ( 1 • 8 m g , 0 . 0 

3 0mmo 1) SrlHUfcOn*., SfiT? 6 0 ^WI«# Ufc B KJfciS^W-S&fn^Sfe* 
ST7- h y !7^7K^SrSPx.> ^f/^-eittlts WM^Msl^o #£>^tc 

as^NHv'y*W7A^n-7b^77^- mm.^^/-^ ^) 

f LT, 1- [4-^h^ri / -2- (3, 3, 5, 5-fh7^f^P^ 
vvv) -7^-=-;V\ -4- (7b7tKot t 7>'-4-^/Wf/V) fcN<9 

1 H-NMR (400MHz, CDC1 3 ) 

6 :0.92 (s, 6H), 1.12 (s, 6H) , 1.15-1.35 (m, 6H) , 1.41-1.48 (m, 2H) , 1.68-1.72 
(m,. 2H), 1.74-1.85 (m, 1H), 2.25 (d, J= 7. 2Hz, 2H), 2.55 (brs, 4H) , 2.84 (brs, 
4H), 3.39 (ddd, J= 12, 12, 2.0Hz, 2H) , 3.60 (tt, J= 12, 2. 8Hz, 1H) , 3.78 (s, 
3H) , 3. 97 (ddd, J= 12, 2. 4, 2. 0Hz, 2H) , 6. 68 (dd, J= 8. 8, 2. 8Hz, 1H) , 6. 77 
(d, J= 2.8Hz, 1H), 7.07 (d, J= 8. 8Hz, 1H) . 

Awm\^mfcw.^*5->\'W& (o. o 

lOmL, 0. 0 4 0mmol) ^Pxfc 0 r©«F?K**aiU 
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MS m/e (ESI) 429 (MH*). 
[0 3 7 7] 

miMin 8 6 ) 

1 [4 — ^ b=fr^— 2- (3, 3. 5, 5-fh7^W^P 

^^r'>/^) t^^v^ ffilfeifc 



(8 5 c) T'KStUfcl- [4-^ h^v—2- (3, 3, 5, 
b7^W^P^^) 7x=^] fc^^v^ (lOmg, 0. 0 3 0mm 
ol) <DT f7t (lmL) §St, 7*W/Vf t K (3. 3mg 

, 0. 0 4 5mmolk b P 7ir h^77KW5it M) 7-^ (13mg, 0 
061mmol)^i«(l. 8m g, 0. 0 3 0mmol) SrdftM 

pvf^77^f- (11*^/1//^^^) tilbt, l-y^/^-4- [4 
h^ri/ — 2- (3, 3, 5, 5 b 9 ^ f o^'^) ~7 

1 H-NMR (400MHz, CDC1 3 ) 

§ :0.92 (s, 6H), 0.94 (t, J= 7. 2Hz, 3H), 1.12 (s, 6H) , 1.15-1.54 (ra, 10H) , 
2.34-2.40 (m, 2H), 2.57 (br, 4H) , 2.87 (br, 4H), 3.59 (tt, J= 12, 2. 8Hz, 1H), 
3. 77. (s, 3H) , 6. 67 (dd, J= 8. 8, 3. 2Hz, 1H) , 6. 75 (d, J= 3. 2Hz, 1H) , 7. 08 (d, 
J= 8. 8Hz, 1H). 

#b;fafcte^^£it^^^Wa^¥U 4 Nm&kmWWt^^MWi. (0. 0 
lOmL, 0. 0 4 0mmol) *Mx.1t 0 Sr**6 U #bttfc^^ 
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ft t LT#fc„ 
MS ra/e (ESI) 387 (MH + ) . 
[0 3 7 8] 

mmm s 7 ) 

1- [4, (3, 3, 5, 5-rf7^^/^P^> 

/V) 7x^/1/] - 4 — f y Zgvk 2 ^ ^ gygjjj 




}ft« (14mL) (4 2mL) (Z5^W^^m# b 1 0 °C^^ 

t, ^©jl^St 4 - T^n* - 1 , (2g, 9. 21 

mmol) ^»^^nx.fc 0 JErO^SS^feSrl 5*Cfc:#M&$^ $£>^6 0^ 

r i: T% Mft^ 2 . 0 9 g Sr^Hfe^* t UT#fc 0 
^-NMR (400MHz, CDC1 3 ) 
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6 :3.94 (s, 3H), 3.97 (s, 3H), 7.12 (s, 1H), 7.57 (s, 1H). 
[0 3 8 0] 
(8 7 b) 

4< 5 h^rix— 1 — ~ b p — 2 - (3, 3, 5, ^—"rYy^^-jv-y^n 



(8 7 a) -e^5t$^fcl-^n^E--4, 5 - v 5 ^ h 3^- 2 b n-< 
^if >- ( 1 . 0 6 g , 4 . 0 4 mm o 1 ) Ol, 2 — v 5 ^ V ( 3 Om 

L) (4 b) -T*Wk£tlfc4:, 4, 5, 5-T- h?*^- 2- 

(3, 3, 5, S-Tf^^f/^P^t-l- 1 ^) [1, 3, 2]v^ 
^-f^n^^ (1. 2 8 g, 4. 8 5mmo 1) N «9 A/I£H# 17^^(1. 2 9 g 
, 6. O 6 mm o 1) 33«fct52K (1. 5mL) &M5-fr 0 ^ (DU^^^^Wm 

(2 3 0mg, 0. 20mmol) &Ua*.1t 0 ©S^**^Hft 7 0 °CT* 

1 3 B#PfO£i# U £ fcl*M& 10 0 °C-C 3 bfc 0 S^Ml^*-. Tb7 

3^ ( h> y y^^/^^y^ /^WJ* (0) ( 2 3 0 m g , 0. 2 0 mm o 
1). t?K (2mL) SrilAPU $ tl«?r 1 0 0°CT9B|f H 1i#U oV^fl* 

fi7 0°CT'l 1 BfFBMfctf* Ufc„ RjSS^ti^^*Pfs g^^/i^R^Ti?^ 

X H-NMR (400MHz, CDC1 3 ) 



5 
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8 : 1.06 (s, 6H), 1.07 (s, 6H) , 1.42 (s, 2H) , 1.99 (d, J= 1. 6Hz, 2H) , 3.93 
(s, 3H), 3.96 (s, 3H), 5.32 (m, 1H) , 6.60 (s,.lH), 7.47 (s, 1H) . 
[0 3 8 1 ] 
(8 7 c) 

4. 5 — i?? L±j£= 2 - (3, 3, 5, 5 = jg f^^W^ti^^^) Z 
x^7 g V 




^WJ (8 7 b) -CMit^tL/t4, hn-2- (3, 

3, 5, 5-7b7^f/^o^f-l- x::1 ^) (!• 0 g, 3 

. 13mmolK 10%^7^!)W^y (5 0 0mg, ^zK) „ * 9 J ~ As 

(8mL) fc , j;() ! rf7tKn77^ (2mL) ©SS^*^ 7k*if^#K^T 

r. £ ft < ?fc©KJ&fcJBv^ 0 

[0 3 8 2] 

(8 7 d) 

1— [4, 5-^ f^rS/-2- (3, 3, 5, 5 h v ^ ^^^^ n^^jy 
As) •7x.=-s\'~\ ^g^V 




— O 



(8 7 c) -e®i3t£*Wb4, 5 -v^ b^iX- 2- (3, 3, 5, 5- 
rf7^f/^n^^) 7i=;V7 5 >-©fe^j5£^> if* 
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T^ytlfi (7 0 0mg, 3. 9 1 mm o 1 ) *5 «fc X* 1 , 
^Vtfl' (10ml) ©?S£*J!&<£r*M&2 2 o < C-e2^Wit#Ufeo ^/fc^^ tfc 

mm b"C. tMMft^ 4 9 O m g Sr»-fe?fttfe4fe £ tt#t„ 
L H-NMR (400MHz, CDC1 3 ) 

5 : 0.93 (s, 6H), 1.13 (s, 6H), 1.15-1.43 (m, 6H) , 2.80-2.83 (m, 4H) , 3.00-3.03 
(m, 4H), 3.63 (tt, J= 13, 2. 8Hz, 1H) , 3.85 (s, 3H), 3.87 (s, 3H), 6.72 (s, 
1H), 6.73 (s, 1H). 
[0 3 8 3] 
(8 7 e) 

!_ P4, 5-i^b^-2- (3, 3. 5. 5-ff7^f^P^ 



• HCI 




Ui»iJ (8 7 d) T?»BtL*Ll- [4, h^^-2- (3, 3, 5, 

5 _^ f^^vW^ n — dp-V/l/) :7^~/^] ^7^(10mg, 0. 0 2 
8mmol) ©fF7tKo7yy (lmL) W', ^7"W/VftK ( 
3. Omg, 0. 042mmol), h 9 b 3^**^3: 5 *"7" h P *7 A (1 
2mg, O. 0 5 7mmo 1 ) *3,fct*Bfcife (1. 7mg, 0. 028mmol) 
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5 h^rf- 2 - (3, 3, 5, 5 -T h7^f/W tt^^vvV) 
^] _ 4 - -f y -f^-^ t°-< 7 v 5 ^ £r#fco 

X H-NMR (400MHz, CDC1 3 ) 

6 : 0.86-1.44 (m, 6H) , 0.93 (s, 6H), 0.93 (d, J= 6. 8Hz, 6H), 1.12 (s, 6H) , 
1.82 (ra, 1H), 2.15 (d, J= 7. 6Hz, 2H) , 2.55 (br, 4H), 2.87 (br, 4H), 3.61 (tt, 
J= 13, 2.8Hz, 1H), 3.84 (s, 3H), 3.87 (s, 3H) , 6.71 (s, 1H), 6.76 (s, 1H) . 

&hti1tfc&fa&WflSSt^'f-Mz-t&mi, s 4 N^b**B^ife^^H$?S (o. o 

lOmL, 0. 04 0mmol) £r#H^fc 0 £<Z>$gift*:BMt U #E>*Wt^jSfc: 
5fe U gfciS@frSr«ff*fc*S«N HM'fb^ 10. 3 m g & 6£,Hlf*£ ttftfc. 

MS ra/e (ESI) 417 (MH + ). 
[0 3 8 4] 

mifoM 8 8 ) 

l-yfyj^lz [4-^bP-2- (3, 3, 5, 5 h g £ ^/^^ B 
=3ri^- 1 -x^;l/) :7^~/kl tf^^S?^ jfeBfeifc 



[0 3 8 5] 

(88a) 
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3-^PP-4-7/^n^fn^yf y (5 g, 27. 1 mm o 1 k 1 — 
Zft/JjA'tflsWt t — ~f s J~;V3L?. s r}V (5g, 26. 8 mm o 1 ) $S£.Xf&* 
fMM7^ K (1 OmL) (Djl^Sr, «4ll 3 0°CT?3B#^3 0^m#b 

rv/^rf* ^) "CS^U SRS-ffc^** 5 . 9 3 g SrHfe@fls:£: bT#7c 0 
1 H-NMR (400MHz, CDC1 3 ) 

5 : 1.49 (s, 9H), 3.15 (dd, J= 5. 2, 4. 8Hz, 4H), 3.63 (dd, J= 5. 2, 4. 8Hz, 4H) , 
7.04 (d, J= 8.8Hz, 1H), 8.11 (dd, J= 8. 8, 2. 8Hz, 1H) , 8.27 (d, J= 2. 8Hz, 1H) . 
[0 3 8 6] 
(8 8 b) 

4— [ 4 — — 2— (3, 3, 5, 5, —<t b 7 ^ gvkH^ P^^ff-- 1 - 




III (8 8 a) T?fiBt£*Lfc:4- (2-^nn-4-n hn7x^) fc°^ 
7 1 -7j/^V^ t - 7f /H^f^ ( 5 . 9 3g, 17. 3mmol) 

©1, 2-v 5 ^ b^^^n^V (7 OmL) »0iJ (4 b) T?a43t £ ft*: 

4, 4, 5, 5 —7" ^"/V— 2 - (3, 3, 5, 5-7f>7^f^n^ 

^f-— l -;c^/V-) [1, 3, 2]^f#P7> (5. 5g, 2 0. 8 mm o 
1 )s V k&=.U ]J^^(5. 5 1 g , 26. mmo 1 ) *5<tt)«7K (3mL) 
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>0 ^7^^ (0) (1. Og, 0..86 5mmo 1 ) ^^JP^7c 0 

^ (DU&'W)&^u 8 o °c-e 3 mmfflft ^v^t« ioo °c-e 7 R#[ffl% 

5 )(8 3 0mg, 0. 7 1 8 mm o 1 ) U $ h \ZL 2 2 Bf R9 3 0 ^jfW* bfc 

io mLx^mmit^i. 0 8 g ^ffe«^^tT#t o 

X H-NMR (400MHz, CDC1 3 ) 

5:1.03 (s, 6H), 1.10 (s, 6H) , 1.42 (s, 2H) , 1.49 (s, 9H) , 2.11 (s, 2H), 

3.07-3.10 (m, 4H), 3.53-3.56 (m, 4H), 5.67 (s, 1H), 6.94 (d, J= 8. 8Hz, 1H), 
7.93 (d, J= 2.8Hz, 1H) , 8.06 (dd, J= 8. 8, 2. 8Hz, 1H). 
15 [0 3 8 7] 
(88c) 

1- [4-^bn-2- (3, 3, 5, 5 —T Y 9^ =f-)V^$ p^^-fr — 1 — 




20 mmm (88b) -cwm^^t^4- [4-^bn-2- (3, 3, 5, 5, - 

It-T-f/l/iT,^ (3 0 0mg, 0. 6 7 6 mm o 1 ) P ^ ^ ( 

3mL) $gift«r N «0 o C-t?m#bfc o ^^|:M)7/^Pgli (lmL) 1 
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Lts SUS-ffc^ 1 8 0 m g Jtmn&mfct UX#fc D 
[0 3 8 8] 



H»lJ (8 8c) TriSBfibfcl- [4-=ho-2- (3, 3, 5, 5 -7" h 
^ ^ ^- ;l ,^/sr x=t ^.^-^- — i tvyi/y (lOmg, 0. O 

2 9mmo 1) >7tKn7?^ ( 1 m L) ^/l^T/^t K (3 



2m g, O. 0 5 8mmol) WOfl (2mg, O. 0 2 9 mm o 1 ) SrMB 
g^^/K/-^^ >0 T'flltT, [4-= ho- 2- (3, 

^-NMR (400MHz, CDC1 3 ) 

6 : 0.94 (t, J= 7.2Hz, 3H) , 1.03 (s, 6H) , 1.10 (s, 6H), 1.25 (m, 1H), 1.32-1.38 



(8 8 d) 




2 m g , 



0. 04 4mmolk hV Tir h *r ^-frMWS. 5 Wt~f- b V V ^ ( 1 
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(ra, 2H), 1.43-1.53 (m, 2H), 1.65 (m, 1H), 2.11 (d, J= 1. 6Hz, 2H), 2.36-2.40 
(m, 2H), 2.56 (br, 4H), 3.19 (br, 4H) , 5.67 (t, J= 1. 6Hz, 1H), 6.94 (d, J= 
9. 2Hz, 1H) , 7. 92 (d, J= 2. 8Hz, 1H) , 8. 04 (dd, J= 9. 2, 2. 8Hz, 1H) . 

&brLit{[:&&&ti&^Mz-mtt^ ANmt7kmmm^^wm (o. o 

10mL, 0. 0 40mmol) &Mk.^ 0 Jl©«9KS:»«IU ftbftftBmZ- 

MS m/e (ESI) 400 (MH + ) . 
[0 3 8 9] 

(2SJfc#fl 8 9 ) 

1 -y^ p^gywj - F2- (3. 3, 5, 5-7h7^f^P^^ 



(8b) TfJSat U/fc 1 - [2- (3, 3, 5, 5-rb7^ f-A'S/f n 
^3r>vV) t^^v?^ (20mg, 0. 0 6 7mmol) (0^rY=7 

t.KP77V (lmL) ^n^y^ (7. 0 m g , 0. 1 mm o 1 

K MJ Tir h^v-TK*^^^*^ hJJ^A (28mg, 0. 1 3 mm o 1) *5<fc 
( 4 m g , 0 . 0 6 7 mm o 1 ) SrWS?feJP £.SiB.T? 3 0 #Rg»£# bfc 0 K 

<?-jv/^~79ls) T'flb-C, [2- (3, 3, 5, 5 

&@^^^/W-^¥U 4 NilMfcyfc&glsg^^A'SSft (0. 0 2 5mL, 0. 1 
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MS m/e (ESI) 355 (MH + ) . 
[0 3 9 0] 

mmm 9 0 ) 

1 — u^u 4 — [2- (3, 3, 5, 5-fh7^f^P^ 



^Jfetfll (8 b) -e^atbTt 1 -[2- (3, 3,' 5, 5 F7^/^p- 
^i//^) v 5 ^ (3 0mg, 0. 1 mm o 1 ) (Dt&S—lV (3 

mL) mWLXZ-, [ (i-xfdri/^a7°ntW) h^f^yy (l 

05mg, 0. 6mmo 1), ^7/ MJ t KdB^itM) «>A (2 8. 3m g 
, 0. 45mmol),|S(60. lmg, lmmo 1) ^W*^^7^ 
— 3 A (5 0mg) *Wfc1&7dM&.% O°C-C5 0#K3 0^»Ufc o KJ^M 

— zf&ls) XffiMbT, 1 — v^n^n \f;V—A- [2- (3, 3, 5, 5 —f 
ttfc-fb^^^r^^^-^^^f U 4 N^tlTK*^^^^^ ( 0 . 0 4 0m 
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L, O. 16 0mmol) &M%.ft.o ^Ig^&MlU #£>*WS:»?fEfc:^^f- 

#fc^&@#&}£JES£8H-5 ^tti^ Mfl^fcl 37. 7 m g &&&mVft 

MS tn/e (ESI) 341 (MH + ) . 
[ 0 3 9 1 ] 

(^»)J 9 1 ) 

2- {4- [2- (3, 3, 5, S-ff^f^P^^) 



^li (8b) t31*3V^-r^5g^Hfcl-[2- (3, 3, 5, 5-fh7^f/V 
i^n-^vvu) tf-^v 5 ^ (2. lg, 7mmol) Srffi^jmM^^ 

V^7c D ^f/WT^ft K©f^t>9 lc 2 — ^/w^v- 1 — n^n/^^^^/Jf^- 

JiM (4g) ^PTO^^^s IHil(D^ffi^fToT2- {4- [2- (3, 3 
5, 5 — T h7^f/^ n^dri//V) jV~\ k'^7v?y-l — f/V^^ 



1 H-NMR (400MHz, CDC1 3 ) 

5: 0.77-0. 81 (m, 1H) , 0.92 (s, 6H) , 1.12 (s, 6H) , 1.25-1.36 (m, 9H), 
1.37-1.50 (m, 3H), 2.33-2.84 (m, 6H) , 2.94 (t, J= 4. 8Hz, 4H), 3. 56 (tt, J= 
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12.8, 2.8Hz, 1H), 4.10-4.19 (m, 2H) , 7.04-7.18 (m, 3H) , 7.22 (d, J= 7. 6Hz, 
1H). 

^f^p4 8mg^ii (4g) tmm^m-emmmkvx, mmit 

&m 5 2 m g ^^-feHfr Ltifc, 
MS ra/e (ESI) 427 (MH + ) . 
[0 3 9 2] 

mmn 9 2 ) 

( 2-^ K^^^^/Uv-^n^PbVl/^f-^) -4- [2- (3 



[0 3 9 3] 

(92a) 

(2-f4-f2-(3. 3. 5, 5-f1>^ W^^^) Z 

(2 - {4- T2- (3. 3. 5 . 5-ff7^W^^^ 
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7k^kV ^V-^T/^^^ 1 ?^ (I7 8mg, 4. 68mmol) ^M7k"rbv 

tKP77^ (i5mD ^rau mm^m^ri^u-cmwvti 0 :©n 

Jftfc^ mMM (9 1) -ZMlk^nfc 2 - {4- [2- (3, 3, 5, 5-fb7 

5 V^7/^^^^^/l^3i^^/k (lg, 2. 3 4mmol) ©i7Krf7t Kd7 

7^ (1 5mL) mm&JMZ-, mUX-lV^m 3 0#jf#Lfc o ^JSM^^^o 
ft-^MJ^ (lg) St^P^U ^iR^^&^&^bTk (0. 4mL) ^r#^?^ 

10 bfc 0 (2 - {4- [2- (3, 3, 5, 5-f f7^f 

3mg^eiibt, $e>Hl. b7^~ (2- {4- [2- (3, 3, 5 
5 — ^ h ^ y ^jV-y? v^ifi/ju) ~7 a^~;V\ \£^<y -Jly — \ — 4 ^ 7 ^ M 
u^fu / —;V 5 9 6 in g ^r^fe^t^ £ UT#fc„ 

15 v^ft: : ^-NMR (400MHz, CDC1 3 ) 

5: 0.26 (q, J= 4. 8H, 1H) , 0.83-0.88 (m, 1H), 0.92 (s, 6H), 1.12 (s, 6H) , 
1.15-1.46 (ra, 8H), 2.24 (dd, J= 13. 2, 13. 2Hz, 1H), 2.60 (br, 4H) , 2.75 (dd, 
J=13.2, 5.2Hz, 1H), 2.87-3.00 (ra, 4H), 3.12 (dd, J= 13. 2, 13.2Hz, 1H), 3.55 
(tt, J= 12.8, 2.8Hz, 1H), 4.02 (dd, J= 13.2, 5. 2Hz, 1H), 7.04-7.16 (m, 3H) , 

20 7.21 (dd, J= 7.6, 1. 6Hz, 1H). 

OHO 1 Hf*#ST?^^^ofc 0 
Y^^y^-W- '• 1 H-NMR (400MHz, CDC1 3 ) 

6 : -0. 41-0. 47 (m, 1H) , 0.49-0.55 (m, 1H) , 0.90 (s, 6H) , 1.12 (s, 6H) , 
1.15-1-47 (ra, 8H), 2.30 (dd, J= 12.8, 7. 2Hz, 1H) , 2.44 (dd, J= 12. 8, 6. 4Hz, 
25 1H), 2.70 (br, 4H) , 2.94 (t, J= 4. 8Hz, 4H) , 3.45-3.60 (m, 3H), 7.04-7.17 (m, 

3H), 7.21 (dd, J= 7.2, 1.6Hz, 1H) . 
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OHO 1 HIlfttTftft^ofc,, 
[0 3 9 4] 
(9 2 b) 

b ^y,~ 1 - ( 2 — ^ b ±vvL^k^ -4- [2- (3 



TK^-fb-^ h JJ (6 0%, (3 1mg, 0. 7 8mmol)^f/V 

$M7^F (3mL) fclffl5»U t*#H^Ti^M#tfc 0 
^> MMM (9 1 a) 7?$lat $tlfc b 7 ^X- (2- {4- [2- (3, 3, 5 

i/^p^DtW) ^y-Zl' (60mg, 0. 156mmol) <Di? ff-A'&A' 
(3mL) t«^*nx., |f3&#Tfc3 0 #Wjf *£Lfc 0 ^©^H3 
Sr$K7K"C^*P LfcfL 3— K^^>-(0. 015mL, 0. 2 4 1mmol) £r 

^U-7f^77^- (g«^^/^/— 7°^ ^) t'ilU h7^-l~ (2- 

^ b f n 7p t°;U^ f/U) —4- [2— (3, 3, 5, 

ff-jVX/? n^^-iy/u) y^.=-;U] 2 8 m g &M&myt'%} t LT#fc 
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l H-NMR (400MHz, CDC1 3 ) 

6: 0.42-0.48 (ra, 1H) , 0.49-0.55 (m, 1H) , 0.80-0.96 (m, 2H), 0.92 (s, 6H) , 
1.12 (s, 6H), 1.13-1.35 (m, 4H) , 1.40-1.48 (m, 2H) , 2.36 (dd, J= 12. 8, 6. 8Hz, 
1H), 2.39 (dd, J= 12.8, 6. 8Hz, 1H), 2.66 (br, 4H) , 2.94 (t, J= 5; 2Hz, 4H), 
3.22 (dd, J= 10.0, 7.2Hz, 1H) , 3.32 (dd, J= 10.0, 6. 4Hz, 1H), 3.34 (s, 3H) , 
3.57 (tt, J=12.8, 2.8Hz, 1H) , 7.04-7.17 (m, 3H), 7.21 (dd, J= 7. 2, 1. 2Hz, 
1H). 

iltffcSiS@*^> a^tWtiDftffiiU efeSMift^i3 

m g ^#7^.0 

MS m/e (ESI) 399 (MH + ) . 
[0 3 9 5] 

mMM 9 3 ) 

Y=7^^-\ — ( 2 - ^ f /l^^^ p / p ^) -4- [2- (3 

3, 5, 5 — zi b 2 ^ glZk^g P^^r^) Z-^^Zk] tf^7'^^ 



H«>j (9 2 a) ^3oV^T^5g$Hfc b7^~ (2- {4- [2- (3, 3 
5, 5-7f^f/^PAafi/;V) ^7^-/1/] v 5 ^— 1 — -f /l^^ ^ 

^P7°atV^) ^^/-/l- (6 0mg, 0. 1 5 6 mm o 1 ) <D o o 
(5m L) ^xf/VT^yHf fy7/^y K (DA ST) (0. 




407 



WO 2005/063705 



PCT/JP2004/019795 



0 5 2mL, O. 3 9 4mmo 1) ^Pi, lifimcMt* 2 t 

f/l/^n7°Pt>7! f/l^) -4- [2- (3, 3, 5, 5-rf7^f/^ 
n^^r-yjV) ~7 zc~;V\ t°^7 v^^ 1 7 m g ^Mitfe ^ LT#fc G 
l H-NMR (400MHz, CDC1 3 ) 

6: 0.50-0.64 (m, 2H), 0.92 (s, 6H), 0.93-1.03 (ra, 1H) , 1.05-1.47 (m, 13H), 
2.32 (dd, J=12.8, 6.8Hz, 1H), 2.45 (dd, J= 12. 8, 6.0Hz, 1H), 2.69 (br, 4H) , 
2.94 (t, J= 4.8Hz, 4H), 3.56 (tt, J= 12.8, 2. 8Hz, 1H), 4.21 (ddd, J= 48. 8, 
9.6, 7.2Hz, 1H), 4.34 (ddd, J= 48. 8, 9.6, 7. 2Hz, 1H) , 7.04-7.17 (m, 3H), 7.21 

(d, J= 7. 2, 1H) . 

1 6 m g ^#7C D 
MS ra/e (ESI) 387 (MH+) . 
[0 3 9 6] 

mrnm 9 4 ) 

(2 - {4- F2— (3, 3, 5, S-fb^^f/^P^^ 
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[0 3 9 7] 

(94a) 

h*7ls*- (2- 14- F. 2- (3, 3, 5, 5-rf7^f/^P^^ 
h7^-l- (2-^ P P^fyl^^ P^P ^WL±Zk) -4- [2- (3, 




HJfe^J (9 2 a) teasV^TKafiSfrfc (2- {4- [2- (3, 3 

5, 5-Tf7^f/^^P^^) !7j^7P] t^^v 5 ^ — 1 — -ijVff- 
;V) n^u tfyv) ^ ^ 7 —/I'' (60mg, 0. 156 mm o 1 ) ©5?^ P n 

(5mL) fiPSKSr % g##ffl*CTfc:*M& O < CT?tt£# bfc 0 HOS^Idt^ 
f y^^/l^T^ V (0. 0 6 5mL, 0. 4 6 8mmol) fciOV^^M 
-/l^nJJK (0. 0 18mL, 0. 2 3 3 mm o 1 ) ^rHIIWi^U fl^#T"C 

^^/vd3J:VzKSr*n^.TS^Bft^^^"ettW bfc° LfcW^jS^»B^7K^ 
M7K«-t- h V ^^m^t^o ftflgrflSril^U «ffi«r«JET»*6L 
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7t Q n^thf^WM^^ f/^M^rv' K (3mL) mB&#U ^rifc^h 
^-ff-jVT^ze— ?7 J* 3— v 5 K (1 2m g, 0. O3 2mmol) *3 J; tJ^T V 
p^i^ (34mg, 0. 5 2 2mmol) £r5bH;tT. 7 0 0 CT? 2 B#TO 

*9^P"rf^77>f- (i^^^^/^y^^ 0 ^ >-) b7^~ (2 

-{4- [2- (3, 3, 5, 5-ff7^f/^77n^v';l') ^oi^/V] fc? 

UT N h7^-l~ (2-^ p a^/i^v^ n^n t>^f^) 

_ 4 _ [ 2 - (3, 3, 5, 5-f h7^f/^o^V/l') 7^^/^] 

f^^^- (2- {4- [2- (3, 3, 5, 5-fh7^f^7 0^>^ 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.53-0.65 (m, 2H) , 0.87-1.00 (m, 8H) , 1.12 (s, 6H), 1.22-1.47 (m, 6H) , 
2.30-2.50 (m, 4H), 2.67 (br, 4H) , 2.94 (t, J= 4. 8Hz, 4H) , 3.56 (tt, J= 12.8, 
2.8Hz, 1H), 7.04-7.17 (ra, 3H) , 7.21 (dd, J= 7. 2, 1.6Hz, 1H). 

(2 — i7 a a ^ f-Asis? n^n tf/v^ ^-/w) -4- [2— (3, 

3, 5, 5-fb7^f/^^D^>/V) /P] tr^S^: 

X H-NMR (400MHz, CDC1 3 ) 

5: 0.55-0.66 (m, 2H) , 0.92 (s, 6H) , 0.94-1.11 (ra, 2H) , 1.12 (s, 6H), 
1.13-1.46 (ra, 6H), 2.33 (dd, J= 12. 8, 6. 8Hz, 1H) , 2.45 (dd, J= 12. 4, 6. 4Hz, 
1H), 2.68 (br, 4H), 2.94 (t, J= 4. 8Hz, 4H), 3.47 (dd, J= 11.2, 7. 6Hz, 1H) , 
3.50 (dd, J= 11.-2, 7.6Hz, 1H), 3.56 (tt, J= 12. 8, 2. 8Hz, 1H), 7.04-7.17 (m, 
3H), 7.21 (dd, J= 7.6, 1.2Hz, 1H) . 
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[ 0 3 9 8] 

(94b) 

f7^- (2- {4- [2 - (3, 3, 5, 5 — 7=- h *7 ff-fV^t u^^^/U 

5 mm. 




l*S»J (9 4a) -Citb^L/tb^^X- (2- {4- [2- (3, 3, 5, 5 
P^otVk) (8mg) Ir^nn^^yMlU 4 Ni^ftek 

io m&m^Asmw&Mzjt* ^(omm\^.m.m^x^nnxm^m^\^t^ 0 n& 

jft U ^fe@#©«J®fc'S'4* 8mg &nit 0 
MS m/e (ESI) 394 (MH + ) . 
15 [0 3 9 9] 

mmm 9 5 ) 

1— ( 2 - ^ n p ^ p / o f -4- [2— (3, 
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• HCl 



Astf-tV) -4- [2- (3, 3, 5, 5-f W^" 3 ^^) 
^/W] tf-<7 v 5 ^ (1 9 m g ) p a ^ ^ i^J:$g#¥ U 4 NiiXbTkljf®^^ 

-feiaf^M^^ 2 2 m g 3r#fc D 
MS ra/e (ESI) 403 (MH + ). 
[0 4 0 0] 

mm 9 6 ) 

1— (2-^f/^>'^P7'P — 4— F2— (3, 3, 5, 5— y^h 

=7 ^ u^^ri/M bf^^v^ 




[0 4 0 1] 



(96a) 
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tdffij/l/^py K (0. 9 16ml, 10. 5mmo 1) ©i^^na^ 

^ ciomL) m$%^mwmm,Ttefrm-- 6 5 o c&,Tw$mi^fc 0 ^rc, 

f-JVT^jV-fc^l/ K ( 1 . 49mL, 2 1 mm o 1 ) 1 5 ^HS^tt Tl 
2 5 8 m g , 3 mm o 1 ) 0#£7kv^ nn^^^ (5mL) 1 O ^PeO^it 

tit brt D i^^#r-e 3 o &mm,w&, ^e©s#fet h u ^f-^r 5 > ( 4 . 

18mL, 3 0mmo 1) &m?L, MUti X#^r ^#M$ii:fc 0 K^^-^^^li 

^ • h7^M^ttT, &n&y&vt<DmM4k&m(Dm.$L}$.m 1 3 o m g 

15 £r#7c D rtL^^-rsr i:^<^OK^^3:fflV^fc 0 
[0 4 0 2] 
(9 6 b) 

1- (2 J-fV^^ P7°P tfyUpt ^VU) -4— [2- (3, 3, 5, 5 —f Y 



20 




(8 b) ^*3V^T^at$tLfc 1 -[2 - (3, 3, 5, 5-7" h^^^/^ 
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v-^ n^^Z/jU) ~7 x.—A^yZ^*? W ( 3 0 0mg, 1 mm o 1). MMffl (9 
6 a) ~Cm^nfc2-^^-/U- 1 -*st? P^P^y^^AVl/ft Y<O^E^m 
(3 6 5mg) fc v J:^Tf7fc Kn77^ (lOmL) (Dm&m^ V V Tir h 
^*#ftS5*tMl!>A (4 2 4mg, 2mmol) fei^ii (O. 0 5 
5 7 m L , 1 mm o 1 ) ^JHf^Dx.. 1 5 H#FfO 3 0 Ufc„ RjStS^fe 

10 Ol(D • h7^M^feiLT, 1— ( 2 - ^ f-zi/i/^ n 7°n t>7< f ^) 

-4- [2~ (3, 3, 5, 5— *T h7 pl'T'/l' is? ~7 a^^}V~\ 
7^16 3mg^«lt UT#fc Q 
^-NMR (400MHz, CDC1 3 ) 

5: 0.24-0.32 (m, 2H), 0.50-0.55 (m, 2H) , 0.92 (s, 6H), 1.06 (d, J= 6. 0Hz, 
15 3H), 1.12 (s, 6H), 1.16-1.48 (m, 6H), 2.18 (dd, J= 12. 4, 7.2Hz, lHxO. 85), 

2.33 (dd, J=12.0, 6.4Hz, lHxO. 15), 2.50 (dd, J= 12. 4, 6. 4Hz, 1H x 0. 85) , 
2.56 (dd, J= 12. 4, 6. 4Hz, lHxO. 15), 2.67 (br, 4H) , 2.95 (t, J= 4. 8Hz, 4H), 
3.58 (tt, J= 12.8, 2. 8Hz, 1H), 7.05-7.18 (m, 3H), 7.22 (dd, J= 7. 2, 1. 2Hz, 
1H). 

20 n a ^ ^ yfcffif^U 4 N^^7K*^St^^^«^P^fc 0 il<D 

. 1 5 6 m g 

MS ra/e (ESI) 369 (MH + ). 
25 [04 0 3] 

(Hi(609 9 7 ) 
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1- [3— 2— (3, 3, 5, 5 — T h9J-^/^? p^^-fr — ± - 





2-7/^n-6-=Fn7iy^ (5g, 3 1. 8 3mmolk f'jxf- 
10 ;VT (22mL, 157. 8 4 mm o 1 ) 3o .fctKv^ na^^v (100m 

lz: s h U 7/1/^- n ^ ^ ^^^7tN>g^4E7k^ (8mL, 4 7. 5 5 mm o 1 ) 5:2 

Hlft-^i 8 . o 2 g &H»feife3tfc4fc i bx#fc 0 

X H-NMR (400MHz, CDC1 3 ) 
20 5: 7.52-7.63 (m, 2H), 7.98 (dt, J= 8. 0, 2.0Hz, 1H) . 

[0 4 0 5] 



415 



WO 2005/063705 PCT/JP2004/019795 

(9 7 b) 

l-7;VtP-3-^f p-2- (3, 3, 5, 5-Tf7^f/^n^f 

— 1 — -^^jf^ 




5 MMm (9 7 a) -e#5t^H7c: MJ r^i^n* &ls*Asifrl/Wt 2-^/i^n 

- 6 — =. hP7s=^x7f^ (2. 8 9g, L O mm o 1 ) „ MMffl ( 4 b ) 
1?®Bfe£;fr7c4, 4, 5, 5-^K^^^/V-2— (3, 3, 5, 5~Th?J 
*5-jV*/# u^^ri^-— l — z^^l/U) [ l , 3, 2] S^a-dMJ-affn ^ ;x ( 3 . 17g, 1 
2mmolK h/l^^ (3 0mL) jo itJ^^ S — ;V (l5mL) cr>M^'$)\C^ 
10 MJ^A (1. 6g, 15. 1 mm o 1 ) N M7k ( 0 . 9mL) T>^ b 

7^ (b!J7x^*^7^y) ^7^!)A (0) (1. 1 5 g, 1 mm o 1 ) 

mmmm^TK^-u 1 o o °cx* 2 mmmwvr^ BLfom&m^mm^ 

Tf«f»i LT> SSBHfr£-*b 2 . 2 5 g fc&Hfejfitfc* £ 
1 H-NMR (400MHz, CDC1 3 ) 

5 : 1.04 (s, 6H), 1.07 (s, 6H) , 1.42 (s, 2H), 2.07 (s, 2H), 5.34 (t, J= 2. 0Hz, 
1H) , 7. 23-7. 29 (ra, 1H) ,' 7. 33 (ddd, J= 8. 0, 8. 0, 5. 2Hz, 1H) , 7. 54 (ddd, J= 
2 0 8.0, 2.0, 1.2Hz, 1H). 

[0 4 0 6] 
(9 7 c) 

3 —■yjV^r'a — 2 — (3, 3, 5, 5 —"r h g ^ f/V^^ p ^drf-— i — -/i- 
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NH 2 

(9 7b) 1?03t $ fhtl 1 - -7lV3r p-3-^fn-2- (3, 3, 5 
, 5 -r F 7 / f n^^rf - 1 -x=;U) -<>-if^ (2. 2 5g, 8. 

1 lmmo 1 ) <D*-$ J — JV (45mL) Sg^St^ WfoT V*=. !7 A (15 0m 
5 g, 2. 8mmol), * (15mL) tK^^ (1. 6 g , 28. 65m 

mo 1) ^TJRx., 0°C-?2tifmmW bfc 0 Rj&SS^ife Sritifi U }«£r® 

10 mWt^^/^-f? » «tt, 11^6 3 2 m 

g £r#mfe?ffitfc4&£ LT#7c 0 
^-NMR (400MHz, CDC1 3 ) 

8: 1.06 (s, 6H), 1.09 (s, 6H) , 1.44 (s, 2H) , 1.96 (s, 2H) , 3.86 (brs, 2H), 
5.51 (t, J= 1. 6Hz, 1H), 6.43 (ddd, J= 8.4, 8.0, 1. 2Hz, 1H) , 6.46 (ddd, J= 
15 8.0, 1.2, 0. 8Hz, 1H), 6.96 (ddd, J= 8. 4, 8.0, 6. 4Hz, 1H) . 

[0 4 0 7] 
( 9 7 d) 

1- [3— 7/^p-2— (3, 3, 5, 5 -t b 7 ^ P^^rf - 1 - 



20 




(9 7 c) T?i^3t$^fc3 - 7^to- 2- (3, 3, 5, 5-^h^ 
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^ ^;V*s$ n^^ri^— 1 — 7i^/V7^y (6 2 3mg, 2. 5 2 mm 

o 1) <D1, 2-^pp^^> (7mL) tr* (2-^nn^=F-/^ 

) 7$ylit (5 6 0mg, 3. 1 4mm o 1) &M?LX S ^*#H^T^^ 

10 MMfc-gr^Z 1 4mg?r^fete^i: LTt#fc„ 

^-NMR (400MHz, CDC1 3 ) 

5: 1.05 (s, 6H), 1.08 (s, 6H) , 1.42 (s, 2H) , 2.06 (s, 2H) , 2.95 (brs, 8H), 
5.43 (s, 1H), 6.74 (ddd, J= 8. 4, 8.0, 0. 8Hz, 1H), 6.79 (d, J= 8. 4Hz, 1H) , 
7.12 (ddd, J= 8. 0, 8.0, 6. 4Hz, 1H) . 
15 NHWlHtt^tt^ofc. 
[0 4 0 8] 
(9 7 e) 

1— [3-^/1^^-0—2- (3, 3, 5, 5 — T b =7 * f-jVs? P^^rjh— 1 — 

20 ^B^Hl 



• HCI 

(9 7 4) TrMit^tLfc 1 - [3— 2- (3, 3, 5, 5 — 

7" b 7^ f;l/i/^ o-^^ff— 1 — A) t 0 ^^-^^ (115mg, 
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0. 3 6 3mmo 1 )> T t Kn K (6 2m g, O 

. 543mmol) h?t Kp7?V (7mL) ©i^tit, h V Tir 

h^>7k§S^{3:5*^ h P ^ U 5 4mg, 0. 7 2 6 mm o 1 ) tmWk(0 
. 021mL, 0. 363 mm o 1 ) ^WI^TJPX., ^i&T? 1 B#Pb1 3 0 ^Jt# bfc 

^/^ttf±jUfc 0 ^b7t#IM^iafn^7X-e»^, ^7X«-7- h y -7 a-c 

^#7^^ n-^ h^77^- (M^^A--/^^ V) T'tlLT, 1- [3 
— ^/U^-n— 2— (3, 3, 5, 5 — T b ^J-^^y? nz^.^f- — i — o-^/i^) 
10 —4— (r b7t Kat°7>--4— Y/M^/V) t^7^10 8m 

g itm&m^mt lt#tc 0 

X H-NMR (400MHz, CDC1 3 ) 

5: 1.06 (s, 6H), 1.08 (s, 6H) , 1.23-1.28 (ra, 2H), 1. 65-1.83 (ra, 3H), 1.42 
(s, 2H), 2.06 (s, 2H), 2.21 (d, J= 7. 2Hz, 2H) , 2.48 (brs, 4H), 2.99 (brs, 
15 4H), 3.38 (td, J= 12, 2. 4Hz, 2H), 3.94-4.00 (ra, 2H), 5.42 (s, 1H) , 6.72 (ddd, 

J= 8. 0, 8. 0, 0. 8Hz, 1H) , 6. 77 (d, J= 8. 0Hz, 1H) , 7. 10 (ddd, J= 8. 0, 8. 0, 6. 4Hz, 
1H). 

n V2 /. $ yitzmm u 4 Nm&kmmw:^ ^f-^m^M^t^ r. © 

20 bfc 0 r©a#:%«BE<6J!ftU -WMtt&toQ 7mg%£r&@#:£: UT#fc e 
MS m/e (ESI) 415 (MH + ). 
[0 4 0 9] 

mmm 9 s ) 

(R) -1-7^^-4- [2- (4, 4 —Z?^'7-/lsZsj7 u^^jyju} -4- ( 
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[0410] 

(98a) 

(R) — [2- (4, 4 nj^E^Zk>l£ g^^yyj^ —4- (3-^ h^r^b'P 




(3 8 c) T?Mat$t^fc4- [4-^n^--2- (4, 4 - v^^/l-v' 

^■n^v^i/ZU) ^rc=/l^] l — ^7/V7js^/gi t — 'f^/V^C^'r/V (4 

5 4 m g , 0 . 9 4 7 mm o 1 ) N h/^V ( 1 O m L) > (R) — 3 — 7< h^r^fcf 
o p ^> i&SkSI (196mg, 1. 42 mm o 1), t MI ^At-/b K 

(3 8 0mg, 3. 9 5mmol) N MJ - t - * - ^ h 7 

ntfflx— f (8 4mg, 0. 2 9mmolh £3 J: 7 v 5 !7 ^ (II) (3 

2mg, 0. 14mmo 1) (DU^^, ^St#H^T. «90 o CT5HW 
^bfc 0 ^M^WI»£fefebT, #b^aK^^JEET»«lbfco #£> 

m bT, lIMfb-^tl 1 9 3 m g «t#&gl$:^ bT#7t„ 
X H-NMR (400MHz, CDC1 3 ) 

6 : 0. 82 (t, J= 7. 6Hz, 6H), 1.16-1.29 (m, 4H) , 1.47 (s, 9H), 1.48-1.68 (m, 
8H), 2.07-2.14 (ra, 2H), 2.74 (brs, 4H) , 2.93-3.03 (m, 1H), 3.13 (br, 4H), 
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3.28-3.51 (m, 7H), 4.05-4.11 (m, 1H), 6.38 (dd, J= 8. 8, 2.8Hz, 1H), 6.43 (d, 
J= 2. 8Hz, 1H), 7.01 (d, J= 8. 8Hz, 1H). 
[0411] 
(9 8 b) 

(R) -1- [2- (4, A-x>^7V%y^ xn^^jyjy) - 4 - (3-^]^^ 



(9 8 a) T«t£tLfc (R) - [2- (4, 4-i^n^V^S/^u.^ 
<y/u) —4- (3-^ h^^k'piJv'y-l-^/k) :7rc^/k] fcf^<^v?>-— l 
-*;H>|t-7Y/raf/Ml9 3mg, O. 3 8 6mmol) s M> 

(0. 5mL, 6. 4 9 mm o 1) *3 «t tKv^ u n p< # ^ ( 3 m L) O 
iS^Sr, SSTa 4l»3 0ftmWVtz o RmU^-m^yKyK-C^mL-^h 5 

6 O m g mm^mWfa t lt#fc 0 
'H-NMR (400MHz, CDC1 3 ) 

6 : 0.80 (t, J= 7.6Hz, 6H), 1.15-1.30 (m, 4H), 1.42-1.66 (m r 8H), 2.07-2.14 
(m, 2H), 2.79 (t, J= 4. 8Hz, 4H) , 3.02 (t, J= 4. 8Hz, 4H), 2.92-3.00 (m, 1H) , 
3.28-3.51 (m, 7H), 4.05-4.11 (m, 1H), 6.39 (dd, J= 8. 4, 2. 8Hz, 1H), 6.43 (d, 
J= 2.8Hz, 1H), 7.07 (d, J= 8. 4Hz, 1H). 
N H <D 1 H fflftfeX' #4i»ofc 0 
[0412] 
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(9 8 c) 

(R) -1-7^^-4— [2- (4, 4- y?xf;l/y'^ p^^^/iQ — 4— ( 




5 . HJfeM (9 8 b) -eMat^^fc (R) -1- [2- (4, 4 - *?^<?-/V*s# n 
^^rvvP) -4- (3-^ b^^t:°P^^y-l-^^) 7xn/l^] t^^v 5 ^- 
(Dfl^figfe (1 6 O m g ) N yt/l/T^T tF (0. 052mL, 0. 584 mm 
ol) *5«fcO^ f7t Kn77V (7mL) ©?g^}3: s MJ Tir b df^K*^ 
{5 5 h U "7 ^ ( 1 6 4 m g , O. 774 mm ol) i ( 0 . 0 2 2 m L 

10 ,0. 3 8 4mmol) SrHUfcflllfcx SIT? 1 B#rajfW* U/t„ SJ&SS&-a*4fcfcBfci* 

(mm^T^x^^^) -?*wrut\ (r) -i-^/v-4- [2 

15 - (4, 4 -v^c^vW:7 n^^^/k) -4- (3-;* h^r^t'Dy-^y-l- 

-f/Ix) :7^~/P] hXy v?y 1 7 0 m g ^tifefttt/ i: Lt#fc„ 
X H-NMR (400MHz, CDC1 3 ) 

5 : 0. 80 (t, J= 7.6Hz, 6H) , 0.94 (t, J= 7. 2Hz, 3H) , 1.15-1.40 (m, 6H) , 
1.45-1.70 (in, 10H), 2.06-2.14 (m, 2H), 2.36-2.43 (m, 2H), 2.57 (br, 4H) , 2.84 
20 (brs, 4H), 2.90-3.00 (m, IE), 3.27-3.50 (m, 7H), 4.05-4.10 (ra, 1H>, 6.37 (dd, 

J= 8.8, 2.8Hz, 1H), 6.42 (d, J= 2. 8Hz, 1H), 7.08 (d, J= 8. 8Hz, 1H) . 
rttSri?^ u xjl ? ? >-\z.mm U 4 NmkfcmBM^^-si'Wjfc&tox.fz.v r co 
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^£9^#bfc 0 ±t^©^xf;vx- ^/H»£I&*U Biat®#«:ifcJEE<fe8fe 

MS ra/e (ESI) 456 (MH + ). 
[0413] 

mmm 9 9 ) 

l-^p/p Wf;l/-4- [2- (3, 3, 5, 5-f f7^f/^P 



[0414] 

(99a) 

4— [4— Zlgig^z 2 ~ (3 ' 3 ' 5 ' 5 h ^ p< f-jv-y? u^-y/U) 7x 



H«J (8 a) T?J436&*Lfc4- [2- (3, 3, 5, 5-f h?^^^ 
n^ap-^/V) 37* f^v^- 1 — */^>Bfc t —-fT-Asx-xT & (2. 

9 3"g, 7. 3 lmmo 1 h g£g&^ h D !7A (6g, 73. 1 4 mm o 1) *3 «fc 
X$*# S~ A* (5 OmL) ©?1^H^. (0. 3 7m L, 7. 22 mm o 1 




• 2HCI 
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UT#fc 0 

1 H-NMR (400MHz, CDC1 3 ) 

5: 0.93 (s, 6H), 1.10 (s, 6H), 1.12-1.45 (m, 6H), 1-49 (s, 9H) , 2.79 (brs, 
4H), 3.48 (br, 4H), 3.54 (tt, J= 12.4, 2. 8Hz, 1H), 6.93 (d, J= 8. 4Hz, 1H), 
7.25 (dd, J= 8. 4, 2.4Hz, 1H), 7.32 (d, J= 2. 4Hz, 1H). 
[0415] 



4- [2- (3, 3, 5. 5-Th7^f-/^^n^^iy/V') 



mmm (99 a) xm^^nt^4- [4-^0^—2- (3, 3, 5, 5 -t 

z^^As ( 1 5 0 m g , 0. 313 mm o 1 ) „ 2 - ( b V -f^/^-f) =3~T V*— 
;V (0. 1 6mL) N ^o^ir^^A (1 0 7m g, 0. 70 4mmo 1 ) doit* 
v^^rl^ (8mL) ©Mi^ ffy^r^ (MJ7x^;^7^y) 
^17^(0) (4 0mg, 0. 0 3 5mmo 1) ^Bi, «10 0°CTti#ffl 

=c^-;V/^~?$ V) X*mm bT, tlM-ftH^ 1 1 5 m g £rgfc3tfe#£ill ^ bt#t 



(9 9 b) 
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'H-NMR (400MHz, CDC1 3 ) 

8: 0.94 (s, 6H), 1.12 (s, 6H), 1.15-1.46 (m, 6H) , 1.50 (a, 9H), 2.87 (brs, 
4H), 3.56 (tt, J= 12.4, 3. 2Hz, 1H) , 3.59 (br, 4H), 7.09 (d, J= 8. 4Hz, 1H), 
7.28 (d, J=3. 2Hz, 1H), 7.69 (dd, J= 8. 4, 2. 4Hz, 1H), 7.84 (d, J= 3. 2Hz, 1H), 
7.88 (d, J= 2. 4Hz, 1H) . 
[0416] 

(99c) 

1- [2- (3, 3, 5, 5 Y^t^fV*/? E^Lk2kl -A-^-T^— 7V 




mmm o 9 1>) x-wmztitz*- [2- (3, 3, 5, 5-rb7^t/^ 

yit-yf/H^r/HlUmg, 0. 2 3 4mmol) N MJ7/l/^n^t 
(0. 3mL, 3. 8 9mmol) fcitF^PP^^y (2mL) (Dm-g-tfot: 
, ^i&T? 1 mm 5 0 #8fc# Ufc 0 KJfcS^&Sr^Tk-T??^ U ^ 5 NT TfcKHb 

/l/X-mm bfc 0 5>^L-fcWajS^7K*5J;^fn^7K-e?^m N i?J<«thy 

^©la^J5fe% 9 1 m g ^?i£Jitfe|§#:£ LT#fc D 
'H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.13 (s, 6H) , 1.16-1.50 (ra, 6H) , 2.90 (t, J= 4. 8Hz, 4H), 
3.05 (t, J=4. 8Hz, 4H), 3. 56 (tt, J= 12. 8, 2. 8Hz, 1H), 7.10 (d, J= 8. 4Hz, 1H) , 
7.26 (d, J= 3.2Hz, 1H), 7.68 (dd, J= 8. 4, 2. 4Hz, 1H) , 7.82 (d, J= 3. 2Hz, 1H), 
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7. 86 (d, J= 2. 4Hz, 1H) . 

[0417] 

(9 9 d) 

[2- (3, 3, 5, 5 -f f^^/W^ p 



(99c) TfftBtSftfc 1- [2- (3, 3, 5, 5 -TV?* f/^>' 
^ u-~-=3f-vW-) -4-f7y'^-2 — •f/Ix^r^^i/^] tV^S?^ (15mg, 
0. 0 3 9mmol),^o/P^/WtK(0. 0 0 6mL, 0. 0 
8 0mmol) *3 &XfT h 7 t Kn 7 7 ^ (2mL) <D?I^W^ MJTirh^ 
^iftl^StM)^ (2 1mg, 0. O9 9mmol) fcBEBfeCO. 0 0 
3mL, 0. 0 5 2 mm o 1 ) ^Hg» X., tit 1 mm 4 0 L fc 0 ^ 

s i tW^^/V-4-^ [2- (3, 3, 5, 5-7h7^fW 
p^^vvi/i — 4 -f7)/ — /V— 2 — f/t^^—ziT] tf^<7v 5 > / ^r#7t 0 r^t^r 




• 2HCI 
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MS m/e (ESI) 438 (MH + ). 
[0418] 

(mi&m ioo) 

l-^p^p Wf;i/-4- [4 — tfp 2 ;V- 2 - (3, 3, 5 




• 2HCI 



[0419] 

(10 0a) 

4— [4-b°yy^-2 f/U— 2 — (3, 3, 5, 5 —=r V Z ^ ±2k^#. p ^ 




^MW (9 9 a) frfc 4 - [4-^n^-- 2- (3, 3, 5, 5 -T 

Y "7^ u^^-iy/u) ~7 ^=-;v~\ t 9 ^^ 1 — t — :/^vu 

x^f/MlOOmg, 0. 2 0 9mmo 1), 2- (MJ^f^tf) tf5i?y 

(O. 08mL, 0. 2 5 ram o 1 )„ .$» o fair f !> A (68mg, 0. 448m 
mo 1) fci^^t^rty (1 5mL) (7)l^t, fb7^ (MJ^^^/P 
/J^v^ >0 v 5 ^ A (0) (2 5mg, 0. 0 2 2mmo 1) IrJDxis gi# 
mn,T^u 9 0 °CT? 3 B#Rgj£# L7c 0 SJ^^^^S'P^^^^nx.-C^#j 
lrli4L, ^&^T8l#iLfc 0 ^bfifc^m^^V X^f/u^y w 
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& t Itifc. 

X H-NMR (400MHz, CDC1 3 ) 

6: 0.94 (s, 6H), 1.13 (s, 6H), 1.16-1.49 (m, 6H) , 1.50 (s, 9H), 2.88 (brs, 
4H), 3.59 (br, 4H), 3.61 (tt, J= 12.8, 3. 2Hz, 1H), 7.15 (d, J= 8. 4Hz, 1H) , 
7.19 (ddd, J= 7. 2, 4.8, 2.0Hz, 1H), 7.68-7.76 (ra, 3H), 7.89 (d, J= 2. 4Hz, 
1H), 8.68 (ddd, J= 4. 8, 1.6, 0. 8Hz, 1H). 
[0 4 2 0] 
(10 0b) 

1- [4 - v?^- 2 2 - (3, 3, 5, 5-fh7^f^P^ 



HJfeM (10 0 a) T?jftat$*Lfc4- [4-k"y^y-2 i/V-2- (3, 

3, 5, 5-fh7^f^n^^) ^a^/V-] fcf^^v 5 :/ — 1 — #^4? 
yit-^f/Vx^f^ (4 2mg, 0. 0 8 8mmolk MJ77l^tn^ ( 
0. lmL. 1. 3 0mmol) ^i^Pny^V (lmL) 
^?i.-e 1 7 Bf PbI 5 0 ftffiW b fc 0 KJS$S£**& §r>K7jc-C^*P Ls ^'(C5 NykSHfc 

^-NMR (400MHz, CDC1 3 ) 

5: 0.94 (s, 6H), 1.14 (s, 6H) , 1.17-1.52 (ra, 6H), 2.90 (t, J= 4. 4Hz, 4H), 
3.05 (t, J= 4.8Hz, 4H), 3.61 (tt, J= 12. 8, 3. 2Hz, 1H), 7.14-7.18 (m, 2H), 




428 



WO 2005/063705 



PCT/JP2004/019795 



7.66-7.75 (m, 3H), 7.87 (d, J= 2. 0Hz, 1H), 8.66 (ddd, J= 5. 2, 1.6, 0. 8Hz, 
1H). 

NHO 1 Hfi^^-e^^^ofco 

[0 4 2 1 ]. 

(10 0c) 

1 -y^ p/p fcVl^^vlx- 4 - [4 2 -^f;V- 2 - ( 3 , 3, 5 




• 2HCI 



mmm doob) x-m&tsftfti- i?>-2 — r^-2- (3, 

3, 5, 5 — =r \> "7* =f->V*s$ xi^^-yjV) 7=c~/u2 (lOmg, 
0. 0 2 6mmo 1), ^n/P/^/W^rt F (0. 0 0 4mL, 0. 0 
5 4mmo 1 ) $3 £T*T h7t Ko77> (2mL) ©JS^Ife^N b U T± h^r 
lyy^mi^O^-r hV *>J* (1 4m g, 0. 06 6 mm o 1 ) tmm (0. 0 0 
2mL, 0. 0 3 5mmol) SrMUfc&U;^ ^.UX* 4 0 frfflMW Lfc„ SifcM^ 

^X^n^°t3fc;VV^^^-4- [4-fc°!J v^— 2 — f/V-2- (3, 3, 5, 5 
-f h7^f/Wn^^) 7a=/^ fc°^7^y^#fc 0 i^^v'^np 
p< ^-V^^f U 4 N^^tK^^^^/^^St^D^TCo £ (7)^^S*7f ^ £r 
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LT#fc„ 

MS m/e (ESI) 432 (MH + ). 
[0 4 2 2] 

mmm iod 

1-^/^-4- [2- (4 - t —-ff-fV*/? Hn±y^kO ~5- (lH-rf 




[0 4 2 3] 

(10 1a) 

[4— (4 - t -^^/P-^ P^^yyV) -3- (4 ZL^±Zk^±2 v ? ^~- 1 - 



HO 




T^St^U — tyJ* (2 9mg, 0. 7 6 4 mm o 1 ) ^^tRt" h 7 

tFB77> (5mL) tl^tfc 0 Z.<Dmmm^ 4- (4- t-^^Vt-^ 
n^^vvi^) -3 - {A-y^^^^yi^iy- 1 — ijv) ^MHfc^^vWc;*? 1 
;V (30 8mg, 0. 743 mm o 1 ) CDMyKT F7tKn77^ (5mL) 
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M (2 6 2mg) Sr^n^s ^ BtK (0. llmL) fc&i 

5fe bT«^iSUET^ftfJu ilft^|)©a4^ft 2 9 5 m g £ b 

T#7c 0 

^-NMR (400MHz, CDC1 3 ) 

6 : 0.88 (s, 9H x 0.6), 0.90 (s, 9H x 0.4), 0.94 (t, J= 7. 2Hz, 3H x 0.6), 
0.95 (t, J= 7. 2Hz, 3H x 0. 4), 1.08-1.98 (ra, 13H), 2.38-2.44 (m, 2H), 2.59 
(brs, 4H), 2.89 (t, J= 4. 8Hz, 4H x 0. 6) , 2.90 (t, J= 4. 8Hz, 4H x 0. 4) , 2.97 
(tt, J=12.4, 2.4Hz, 1Hx0.4), 3.37 (tt, J= 5. 2, 5. 2Hz, 1H x 0. 6) , 4.63 (s, 
2H), 7.04-7.08 (ra, 1H), 7.11 (d, J= 1. 6Hz, 1Hx0.4), 7.17 (d, J= 1.6Hz, 1H 
x 0.6), 7.20 (d, J= 8.0Hz, 1H x 0.4), 7.40 (d, J= 8.0Hz, 1H x 0.6). 
OH© 1 H # ft fa o 1t 0 

[04 2 4] 
(10 1b) 

4— (4 - t —zf'T-suzs? u^^-^/u) —3- (4 — -ff-tvy?^? i?Z/- 1 — r 




H 



mmn cioia) xm^titc i4- u- t-^^-v-^n-^i^) - 

3- (4-^/1/^7^-1-^^) ^ ^ ^^/-;KD||^fe (2 

9 4mg), iftvy^V (IV) (1. 3g, 14. 9 5mmol) fc'TOn 

vfc/uj* (i5mD <Dm-&vo&4oftmmmffi^ito Kmm^^mm^ 
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[0 4 2 5] 

(10 1c) 

4— (4 - t — -/^-/V-y? U^^rjy/U) —3- (4-7'f ^^7^^- 1 1 




H 



mmm don) tift 4 - (4 - 1 --f=r^^ u^^-^/u) - 3 

- (4-/f;Hf^7 v>V- 1 — ^yXT^f t K©fi» (2 4 7m 
g), Hftt: Kn^rV^T^^^A (I3 4mg, 1. 9 3mmol) fcWi 
(lOmL) (19 3mg, 2. 3 5mm 

o 1) fc* (1. 5mL) £rflB*i % ^S^2B#FM#bfc 0 K^^£r7k7ja£ 

[0 4 2 6] 

( 1 0 1 d) 

4 -> ( 4 - t - -f^-ivy? a^^^/U) - 3 - ( 4 - ^gV^ tf^7 1 — f 
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NC 



mmm doic) xm^nfz.A- u- t-y^^w^^/v) -3 

2 6 9mg), ^yfy^*=/^ny F (O, llmL, 0. 8 6 2mmol 
5 ), t°P^y (0. llml, 1. 36 mm o 1 ) *3 XX^T h ^ t Kp77> (1 

5mL) (Dm&t®*:. flPH&gfcfc 4 mm 3 0 bfc 0 &W<:\ ^Jftm^ 

^<D:r f7t Kn7 7^^feSm*^tBEW*bfc^l::. ^p^Mait^ 

m&&. m*.ffl!t±h v ^^T??£«ibfc„ $£«^«*feu it^iffiitt 

m> ^V^gl^^AVV * / — /l-m) LT> SU®ffc£"1& 1 9 2 m g £rjt 

15 [0 4 2 7] 

( 1 0 1 e ) 

T2- -5- (lH-rf 
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MMM (10 Id) -e#it£frLfc4- (4- t n-^vvw) -3 
_ ( 4 _ ^^/vif^y v^V— 1 — ^ JV) -<yy"-MJ^ (I46mg, 0. 38 
3mmo 1 k Ti>it b V * ^vW"i" (160mg, O. 7 7 7 mm o 1 ) & 
Y/V^lS (1 OmL) <Dm&W&, ft-Ml 3 0°Cmrmt?l 4BfP B l2 0 Ufc 
o RJ5SJB^«JSr«ffT«#6b N (6mL) *5 «fc T* 1 Nlfcgfe 

( 6 m D aiTij&T 2 tsrw i o # bfc D ^co^m^-m &7kfcX*fttM 

M U ^j±lfcMi-5 ^.tlui^ lljB^i=^ 1 3 3 m g t UT#7t 

o 

MS ra/e (ESI) 425 (MH + ) . 
[0 4 2 8] 

(mrnm 102) 

! --7-^^-4 _[2- (3, 3, 5, 5-f f7^W^n^^) ^j:^ 
7kl — 1 , 2 . 3 , 6 — h -7 KPb°'J 
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[0429] 

(10 2a) 

2- (3, 3, 5, 5 - f P^t-l-x^/i/) 7x7-;^ 



5 




2- (4, 4, 5, 5—7- f-As— [1, 3, 2] mf#n7y-2 

->f/P) 7x/- 71- (3. 5g, 15. 9mmo 1), (4a) Tlit^tl 

M) 7^tn ^ ^ ^/H^yRS , 3, 5, 5 h 7 n^^f- — 

1 — =cc=. /Voc^-tvI-' ( 5 g , 17. 4mmo 1) IS.tO'l, 2— i?t 
10 V (2 0mL) ©jS-^Hfcfc^ f f P 7x=/l/*^7>f ^7^!?A (0 

) (0. 92g, 0. 79mmol) £2 h V V AtK** (23. 9 m L 

, 4 7. 7mmo 1) ttlx., S*#ffl^T. « 9 0 °C^f 1 mmffifr b7c D M 

is j z7 ^ — mm^^/^y? z/) x*mn u mmfc&m 3 . 7 g ^m^m^m 

t LT#fc 0 

^-NMR (400MHz, CDC1 3 ) 

5 :-1.06 (s, 6H), 1. ll(s, 6H), 1.45 (s, 2H),2. 04 (d, J= 1. 6Hz, 2H), 5.59 (s, 
1H), 5.61 (t, J= 1.6Hz, 1H), 6.87 (td, J= 7. 6, 1. 2Hz, 1H), 6.90 (dd, J= 7. 6, 
20 1.2Hz, 1H), 7.03 (dd, J= 7. 6, 1. 2Hz, 1H) , 7.12 (td, J= 7. 6, 1. 2Hz, 1H) . 

[04 3 0] 
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(10 2b) 



2 — (3, 3, 5, 5 — y LZ^j^2k±^ n^^^s/p) 7_^J_—A' 




»J(102a) X*Um&tlfz2- (3, 3, 5, 
^f-l-x^) 7x;-/Ml. 7g, 7. 4mmol)©^y^(3 

omD m&fcs ioVo'*? wj»mm co. 5 g , 

ISfCT, MLffrEE-T? 2 7fl#f!53f#Lfc 0 K^JB^»Sr-fe7>r bfciSLTitiSU 
*«&«BE«MeU ll^fei Ltill^fe 1 . 7 g SraJSStfett^t UT# 
fc„ 

'H-NMR (400MHz, CDC1 3 ) 

8 :0.94 (s,6H), 1.12 (s, 6H), 1.14-1.35 (m, 6H), 3.22 (tt, J=12. 8, 2. 8Hz, 
1H), 4.67 (s, 1H), 6.74 (dd, J=7. 6, 1. 2Hz, 1H), 6.89 (td, J=7. 6, 1.2Hz, 1H), 
7.05 (td, J=7.6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1. 2Hz, 1H). 
[0 4 3 1] 

(10 2c) 

hVJZJk^E^J^3Jk^M 2- (3, 3, 5. 5-7- h^t^/V*/? 



(10 2b) -CM3t^tlfc2- (3, 3, 5, 5-fh7^f;^>^B 
^v'/l/) 7x7-^ (5 3 0mg, 2. 28mmol) O^np^^y (2 
OmL) Wt'MJx^T^ (i. 3mLj 4 . O9mmol) 




WO 2005/063705 



PCT/JP2004/019795 



N h!J7;^P^^^^yti7kfe (0. 5 6mL, 3. 3 3 mm o 1 ) & 
^-NMR (400MHz, CDC1 3 ) 

5 : 0. 94 (s, 6H), 1.12 (s, 6H), 1.14-1.38 (m, 6H), 3.31 (tt, 1=12. 8, 2. 8Hz, 
1H), 7.22-7.42 (m, 4H) . 
10 [0 4 3 2] 

( 1 0 2 d) 

4- [2- (3, 3, 5, 5 -t h7^f;^>^ p^jrix/V) :7^^i/^] -3, 
6— Kp - 2 H- b° !J ^y- 1 - ^;^>j x.—-7 s $-7V^* , tj\> 




15 H»J (10 2 c) -^Mat^tL^: MJ ^ ^ ^^^7js>-gf 2 - (3, 3 

, 5, 5 — T V "7 J-J-JVl/tr xz^^-yjV) 7i^x7t/V (8 3 0mg, 2. 
5 5mmo 1), 4- (4, 4, 5, 5-^ f7^f^~ [1, 3, 2] i^-^f- 
■rfiayZ/-2-4^) -3, Fn-2H-t°Uv ; y-l-^;^>|f t 

— -f-f-^V^^f^ ( 6 3 1 in g , 2. 0 4mmol) (PaulR. Eastwood, 

2 0 Tetrahedron Lett. , 2000, 41, 3705.) 38«fcT*l, 2 — v 5 ^ h -y=^$ 1/ (2 0 

mL) Th7 5 r^>U7i^*^7^>'A 0 7^'7A (14 7mg 

, 0. 13mmol) t 2 Nj^gg^ MJ >7 J>.7kWW. ( 3 . 8mL, 7. 6 mmo 
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i) stjbxl> sitiiT^ o°CT?8B#r H m#brt 0 sjesjs^^^ imp 
g^^iv^* i/) x»mwk u 5 7 o m g &mm&fovtm t tt§ 

X H-NMR (400MHz, CDC1 3 ) 

5 :1.03 (s, 6H), 1.12 (s, 6H), 1.16-1. 48 (m, 6H) , 1.49 (s, 9H), 2.32 (bs, 
2H), 3.22 (tt, J=12. 8, 2. 8Hz, 1H) , 3.64 (bs, 2H), 4.02 (bs, 2H), 5.52 (bs, 
1H) , 6. 74 (dd, J=7. 6, 1. 2Hz, 1H) , 6. 89 (td, J=7. 6, 1. 2Hz, 1H) , 7. 05 (td, 
J=7. 6, 1.2Hz, 1H), 7.17 (dd, J=7. 6, 1. 2Hz, 1H). 
[0 4 3 3] 
( 1 0 2 e ) 

4- [2- (3, 3, 5, 5-f h7^W^P^/V) 7x^;k] -1, 
2, 3, 6-tF7^FpH°F^ 



(10 2d) T$^$*Lfc4- [2- (3, 3, 5, 5 — 7=" h 7? ^ ^fvl- 
S^n^df.~>vtO 7i-;H -3, 6-^tFn-2H-^U i?y- 1 -^/V** 
i'gfe t — T'f/l'X^f/V (570mg, 1. 43 mm o 1 ) COv 5 ^ a a ^ $ is ( 
5mL) MJ7/^n^ (5mL) Sr^fc^iftT? 3 0 #WJ*# bfc Q 

-7$ is) xmm u ra^fb^^ 4 3 0 m g ^mn^^ t Lt#fc„ 
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X H-NMR (400MHz, CDC13) 

5 :0.92 (s, 6H), 1.05 (s, 6H) , 1.10-1.52 (m,6H), 2.35 (bs, 2H) , 3.07 (tt, 
J=12. 8, 2.8Hz, 1H), 3.21 (t, J=5. 6Hz, 2H), 3. 57-3. 62 (m, 2H) , 5.56-5.61 
(m, 1H), 7.00 (dd, J=7. 6, 1. 2Hz, 1H) , 7.12 (td, 7.6, 1. 2Hz, 1H), 7.22-7.27 
(m, 1H), 7.36 (td, J=7. 6, 1. 2Hz, 1H) . 
NH© 1 Htt#jrT*#J&30*ofc: o 
MS m/e (ESI) 298 (MH + ). 
[0 4 3 4] 
( 1 0 2 f ) 

1 --7^/^- 4 -[2- (3, 3, 5, S-ff^f/^P^^) -y=^=- 
M-l, 2, 3, 6-7h7t:KPlfpv } y 



(10 2e) T?»ia£$*T,fc4- [2- (3, 3, 5, 5 -T 
v-^n^dr^/P) /v-] -l, 2, 3, 6 -t" h 7 k K o fcr° U v 5 >- (13 0 

mg, 0. 4 4mmol) (Drf7tKo77^ ( 2 m L) 

ftK (3 7. 8m g, 0. 5 2 mm o 1 ) N hV Tir b v^7k*fblS 5 MJ 
*7 A ( 1 3 9 m g , 0. 66 mm o 1 ) *3 «k tM1^ (52. 5mg, 0. 87 m 
mo 1) &UU^ ifitl 3«tftfc 0 RjSm^^fB^7K*T- b JJ !7 

-Y- (i^^^/^7°^ V) ttftlLT, 1-7*^71^- 4 -[2- (3, 3, 
5, 5 — T b =7 *J->Vx/? u^3ri/;\s) 7x=;U]-l, 2, 3, B-f^tK 
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l H-NMR (400MHz, CDC13) 

5 : 0. 91 (s, 6H), 0.94 (t, J=7. 2Hz, 3H), 1.05 (s, 6H), 1.12-1.46 (ra, 10H) , 
2.33-2.40 (m, 2H), 2.46 (t, J=7. 2Hz, 2H), 2. 69 (t, J=5. 6Hz, 2H), 3.06-3.12 
(m, 3H), 5.49-5.54 (m, 1H), 7.17-7.32 (m, 4H). 

J; 19 „ mmfc-BtVo 6 8 m g 4r^Hfe@#:i: lt#fc 0 
MS m/e (ESI) 354 (MH + ) . 
[0 4 3 5] 

mmn 103) 

1— ^^71^—4— [2— (3, 3, 5, 5-7b7^fWP^W) 



HWJ (1 0 2 f ) T?jK3t$*L^i 1-^/1^-4 -[2- (3, 3, 5, 5 — *r 
h^^f/^c^^) 7x=^]-l, 2, 3, e-rfytKnt 0 !)^ 
MI (48mg, 0. 12mmol) ©^^7^ (3mL) M('> 10% 
^v^A^jjf (lOOmg, #7K) %JPx.> 7k*^f^#ffl^Ts ^ia*BE"C4 
f^Wlf#bfc 0 mj&m&tott?* HCjiLTiftiiU *&&«£E*IBUt„ # 

HflsSrifc&U iML"C, W^ft 9 m g ^^f feifr i LT#fc 0 
'H-NMR (400MHz, CD 3 OD) 

8 :0.97 (s, 6H), 1.03 (t, J=7. 2Hz, 3H) , 1.19 (s, 6H), 1. 30-1. 52 (m, 8H), 
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1.74-1.84 (m, 2H), 1.96-2.17 (m, 4H), 3.02-3.30 (in, 6H), 3.68-3.77 (m, 2H) , 
7. 14-7. 30 (m, 4H). 
MS ra/e (ESI) 356 (MH + ) . 
[0 4 3 6] 

(mmm 104) 

4- [4—^^-/^-2- (3, 3, 5, 5-fl-7^f/V^P^/V) y ^ 
. -l-~7°u 1, 2 , 3, 6-rh7t: Knt'yv'y jft&jfc 




[0 4 3 7] 

(10 4a) 

1 — ;* h^rV— 4— 2 — (3, 3, 5, 5-fh7^f/V^P^t 
— 1 — ^c~/I^) ^xjfV 




2-^ b^vz-S-^f-^x^/^nyt (1 g, 6. 0 2mmol) N Hift 
#ij (4 a) "Ci^t^fc f V ^ i/^yl-^Vg$3 , 3, 5, 

7« 'f-Sl'iSi? n^3ff— 1 — oc^/l^ai^^/p (l. 9g, 6. 6 2mmol) :fc3«fc 
Xfil, 2-v 5 ^ h^r->^^>^ (3 0mL) (DU&'$)\^, rf7^M)7i=/V 

(0) (0. 35g, 0. 3 Ommo 1 ) £ 2N» b U 
(9. OmL, 18. Ommo 1) &1)\\7L, S*#H^Ti-^?^- 9 O 
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Its af®fb^4& l . 0 g Sr^Slfeffl^ £ bt#fc„ 

L H-NMR (400MHz, CDC1 3 ) 
5 5 : 1.01 (s, 6H), 1.07 (s, 6H), 1.39 (s, 2H), 2.07 (d, J=l. 6Hz, 2H), 2.28 

(s, 3H), 3.75 (s, 3H), 5.42 (s, 1H) , 6.73 (d, J=8. 4Hz, 1H) , 6.91 (d, J=2. 0Hz, 
1H), 6.97 (dd, J=8.4, 2.0Hz, 1H) . 
[0 4 3 8] 
(10 4b) 

10 1 — * h^-jy— 4 — £ ^JV— 2 — (3, 3, 5, 5—7" h7^f/^^ p^'^ 




«M (1 O 4 a) T*®Bg£;ft7c 1 4 - ^VW- 2 - (3, 3, 

5, 5-T h7^f;V^n^ 1— ^^if>- (1. Og, 3. 8 

15 7mmo 1) <E>^*>> — ( 3 O m L) 1^$^ 10%^7^^^i (O. 6 

g ., ^tK) jkm^^mm^T, mm^mx-i 2^mmwvtc 0 &j&m& 

. 0 gSrHfeffi^t UT#7t D 
l H-NMR (400MHz, CDC1 3 ) 
20 5 4 0.92 (s, 6H), 1.05 (s, 6H) , 1.10-1.52 (m, 6H), 2.80 (s, 3H), 3.33 (tt, 

J=12. 8, 2. 8Hz, 1H), 3.79 (s, 3H) , 6.75 (d, J=8. 4Hz, 1H) , 6.94 (d, J=2. 0Hz, 
1H), 6.99 (dd, J=8. 4, 2.0Hz, 1H) . 
[0 4 3 9] 
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(10 4c) 

A - yt=f- ; y-2- (3, 3, 5, t^/Ui/f ~7^J—;V 



mmm (io4b) x-mit&fafri-* y^-is-a-*^- 2- (3, 3, 

5 5> 5 -7- y^^^-jV-y? nAif^) s<l/M 1/ (1 . Og, 3. 8 4mmol 

) (DWW. (5mL) 4 8%^ttit (lOmL, 5 9. 3 mm o 1) 

&im?t, i 2iiOT»itfc 0 i§%m<Du.fcu&m\^ mmmTkm-rhv* 
j*7k.mwL!£iN x.mm^^mm vit 0 wine zmftmrn*? ^pj* ^twm. 

1 H-NMR (400MHz, CDC13) 

6 :0.94 (s, 6H), 1.12 (s, 6H) , 1.16-1.60 (m, 6H) , 2.26 (s, 3H) , 3.18 (tt, 
J=12.8, 2.8Hz, 1H), 4.47 (s, 1H), 6.64 (d, J- 8. 4Hz, 1H), 6.84 (dd, J= 8. 4, 
15 2.0Hz, 1H), 6.96 (d, J= 2.0Hz, 1H) . 

[0 4 4 0] 
( 1 O 4 d) 

f'J7;VtP^^My| 4-^^/1—2- (3, 3, 5 . 5-7"b^P< 
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l>v o 



F F 

mmm do 4c) £ ntz. a-* f-^- 2 - 0, 3, 5, 5— 

^ =5-;V%/$ y^/^/U(0. 4 5g, 1. 8 3 mm o 1 ) ©v 5 ^ n 

u*?^ (30ml) Wm^, 7K^T"e hV 5 1/ (l. OmL, 7. 3 

2mmol) £ MJ ^^^/^>^^^7k#> (0. 4 6mL, 2. 7 5 

mmo 1) &rJ«#drax.. « 0 °C"e 2 Ufc„ ^M^^fP^7K§r 

1 H-NMR (400MHz, CDC13) 

5 :0.94 (s, 6H), 1.11 (s, 6H) , 1.08-1.54 (m, 6H), 2.35 (s, 3H), 3.26 (tt, 
J=12.8, 2.8Hz, 1H), 7.02(dd, J=8. 4, 2.0Hz, 1H) , 7.09 (d, J=8. 4Hz, 1H) , 7.14 
(d, J=2. 0Hz, 1H). 
[044 1] 
(1 0 4 e) 

4 - [4_^^ 7 y-2- (3, 3, 5, 5-ff7^/^P^^) ? £ 
^/Wl-3, 6 -v^ Kp- 2H-t°U v ? ^~ 1 -#A-#^B£ t-zff-;^^ 
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MMM (10 4d) -VWkZtllt hV 7/^n^^^/^yt4 
2- (3, 3, 5, 5 —<? b7^f/W n^^r-y)V) 7 ^ =/l^n;* <r jv (4 3 
Omg, 1. 14mmol) N 4- (4, 4, 5, 5-fb7^f^ [1, 3, 2 
5 ] i?^f^P7y-2-/f;l/) -3, 6 - v>fc Kn - 2 H- fc° V v 5 ^- 1 

/l^^V®? t -7 I f-/l/^^T;l/(4 2 1 m g , 1 . 3 6 mm o 1 ) (Paul R. Eastwood, 
Tetrahedron Lett. , 2000, 41, 3705.) 3o«fct5l, 2 — v 5 ^ f> =¥^^ 9 1/ (2 0 
mL) <E>$S-£*W'n *r h7^ h U 7x=;^7x7^y^°7v ? ^A (0) (6 5m 
g , 0 . 0 6 mm o 1 ) t 2 N^lt h U !7 J*fc®8fc ( 1 . 72mL, 3. 41 
10 mmo 1) ^Px.. Sifi^Tt^fi9 0 °C7? 8 0#P«# L7t D 

g£gf ^,\,/^<7# ^) T?3»m Lt s tHH^fe 2 9 7 m g §r^-fe»^% <h L 

T#fc„ 

15 ^-NMR (400MHz, CDC1 3 ) 

5 : 0. 91 (s, 6H), 1.02 (s, 6H), 1.09-1.44 (m, 6H), 1.48 (s, 9H), 2.30 (bs, 2H), 

2.33 (s, 3H), 3.04 (tt, J=12. 8, 2. 8Hz, 1H), 3.63 (bs, 2H) , 4.01 (bs, 2H), 

5.49 (bs, 1H), 6.94 (s, 2H) , 7.04 (s, 1H). 
[044 2] 
20 ( 1 0 4 f ) 

4— [4—^^/1^—2— (3, 3, 5, 5-7l'7^f/^P^ j rv'^) j. 

E^kljzJL 2, 3, 6-rf7b KPb'py'y 
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15 




mmm c i o 4 e ) •vmtztiit 4 - c a - * ^w- 2 - c 3 , 3 , 5 , 5 - 

Tf7^f^v , ^o^^) 7zc^-jV\ -3, Kn-2H-t°yi>y 
-l-^^Vit-^f^^f^ (2 9 7mg, 0. 72mmol) (Di?<? 
vin*#ls (3m L) Wfc\Z^ fy7;^ait (3mL) SrJ&P&T 3 0 #11^ 

MS ra/e (ESI) 312 (MH+). 
[0 4 4 3] 
( 1 O 4 g) 

4— [4-^^/1^—2— (3, 3, 5, 5-f^7^f/^^P^^) 7x 
^71^] - 1 — T'p tf/U— 1 , 2, 3, 6-rh7t KPtfy^V 



.HCl 




20 



|»$| (I04f) -C^5t$tbfc4- [4-^^-2- (3, 3, 5, 5- 
T K7^f"/W ^^^/^] -l, 2, 3, 6 — 7=- h 7 t Ko tf JJ 

v>V (7 Omg, 0. 2 3mmo 1 ) (D^r F7tFn77^ (2mL) i&JBclZ^ 
7Dt°ty7^7t K (1 5. 7 m g, 0. 2 7 mm o 1 ) „ hVT^h^^^M 
ft(S5*tMJ7A (72mg, 0. 3 4mmol) (2 7mg, 0 
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. 4 5mmo 1) SrflJI*., SMT 1 2 WmUW Ufc D H^^^fp^gf 7 K* 

7 7 J— mWt^7\s/^7°? » ttf^LT, 4- [4-^^/1/- 2- (3 
, 3, 5, 5 — -r h7^f;W o^dp-i^/t') ^c^^/k] - i -/p t;Vi/— 1 , 
2, 3, 6 - r h 7 t Kn t° y 6 3 m g ?r^f t UT#fc D 

MS m/e (ESI) 354 (Mff) . 

o$rmmux*mw^tc 0 ^(Dmrn^m^mmLxm^mmi^^^^u^xm 

t!H^1^ 6 0 m g ^$at&H)#:£ bT#fc 0 
X H-NMR (400MHz, CD 3 CD) 

5 : 0. 95 (s, 6H), 1.06 (t, J= 7. 2Hz, 3H), 1.11 (s, 6H), 1.16-1,46 (m, 8H), 
1.77-1.89 (m, 2H), 2.31 (s, 3H) , 2.56-2.68 (m, 2H), 3.01 (tt, J= 12. 8, 2. 8Hz, 
1H), 3.12-3.24 (m, 2H), 3.76-3.92 (m, 2H) , 5.58 (bs, 1H), 6.96 (s, 2H), 7.11 

(s, 1H). 

MS m/e (ESI) 354 (MH + ). 
[04 44] 
(mti&ffl 10 5) 

4- [4—^^—2— (3, 3. 5, 5 h ^ 5Vt^>^ P^-^vvP) 



Mm (104g) T?M3t$tL7t4- [4-^^-2- (3, 3, 5, 5- 
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T f7^f/^ n^^S/vl/) ^^^/W] - 1 - zfn \*)V— 1 , 2, 3, <6—"T 
f7t KotfP v^^ItS (50mg, 0 . 13 mm o 1 ) <D * $ / —)V ( 1 0 

mD wm^ \ o%^=7^^^mm (somg, -^tK) Amtf^mm 

ISffci: LT#fc 0 
^-NMR (400MHz, CD 3 0D) 

5 :0.97 (s, 6H), 1.05 (t, 3H) , 1.18 (s, 6H), 1.18-1.46 (m, 6H), 1.74-1.86 
(m, 2H), 1.95-2.08 (m, 4H), 2.29 (s, 3H) , 3.00-3.34 (m, 6H), 3.62-3.72 (m, 
2H), 6.99 (dd, J= 8. 4, 2.0Hz, 1H) , 7.08 (d, J= 2. 0Hz, 1H) , 7. ll(d, J= 8. 4Hz, 
1H). 

MS ra/e (ESI) 356 (MH + ) . 
[044 5] 

mmm 1 o 6 ) 

1— y^/u— 4— [5 — -7;v3rvi— 2 - (3. 3, 5, 5-r f7^f^P 



[0 44 6] 

(1.0 6 a) 

4 _ (5-^/v^-p-2-^ h^rix^^^P) -3, 6-i?fc Kn- 2H-tf U 




F 
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0^K 

F — 

5 — Z7/U$-u— 2 — ^ Y^r^y ^=^;Vy^X2^^ (l g, 5. 8 8mmol) s 4 
— hV 7;^n ^ ^ yT./l'^^/^dr;/- 3, 6—i?K Kn- 2H-t°!J^y- 
1 — ^7/V#>-^ t — '^'T'A'^Z.TA' (4. 22g, 7. 64mmol) (David J. 
Wustrow, Lawrence D. Wise, Synthesis., 1991, 993.) *5<fctJ*l, 2— v 5 ^ h 
3r*/=c$S (3 0mL) <DW&9q\^ f f7^r^ 7x^/^7^ 

(0) (0. 34g, 0. 29 mm ol) ^2 N^g^ hV 17 AjK^S ( 8 . 
8 2mL, 17. 6 mm o 1) &Mx.^ Ii#iIT^fi9 0 °C7? 2 «Jf # 

B^f^7-f- -cflffil LT, fMH-fbl^ 2 . 3 g £r 

Stfe»*t«J £ Lt#fc„ 
^-NMR (400MHz, CDC1 3 ) 

5 : 1.49 (s, 9H), 2.47 (bs, 2H), 3.58 (t, J= 5. 6Hz, 2H), 3.78 (s, 3H) , 4.01-4.06 
(m, 2H), 5.78 (bs, 1H), 6.77 (dd, J= 8. 4, 4. 4Hz, 1H), 6.88 (td, J= 9. 2, 3. 2Hz, 
1H), 6.91 (dd, J=8. 8, 3. 2Hz, 1H) . 
[0 44 7] 
(10 6b) 

4- (5-7;UtP-2-.?i h»->7x^;i/) b°^y 1 -#;v?$>m t 




?J£M (10 6 a) , VW&£tl1t4- (5-7/^n-2-^ f^7s=;V 
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) —3, Ko-2H-t°yv>y-l-*^yit-^f/H7f^ ( 

2. Og, 6. 5mmol) 0^/-/M3 OmL) » N 10%/n o 7^^ 

j^^m (o. 9 9 g, -ettK) ^*p^s 7K*;#.*#ig^T^ ^j3E^ta-ei 7b#hom 
5 iiMfe^ 2 . o g &mn&mw:m t it#t 

'H-NMR (400MHz, CDC1 3 ) 

5 : 1.48 (s, 9H), 1.50-1.82 (m, 4H), 3.06 (tt, J= 12. 8, 2. 8Hz, 1H), 3.55-3.62 
(m, 2H), 3.78 (s, 3H), 4.01-4.06 (m, 2H), 6.77 (dd, J= 8.8, 4. 8Hz, 1H), 
6.81-6.93 (m, 2H) . 
10 [0 4 4 8] 

(10 6c) 

4— 2 — tf^y 4->f/P7 x/- 




F 



HJ£#iJ (10 6 b) -Ci^at$tbfc4- (5 2 f^r^7i-;P 
15 ) t°^y v 5 ^— 1 — XrsUtfl/& t —-f'f-iVxL^J-n, ( 2 . Og, 6. 46mmo 

1 ) <D*??uu*#ls (5 OmL) Wm\^, tSv^Y V^v 5: K (lM-f 
t KP7 7^E 19. 4mL, 19. 4 mm o 1 ) ^Dis ^6 0°Cl!4 

20 N t ttffe}fi^©IIft^fe 8 4 0 m g £r#fc„ 

1 H-tfMR (400MHz, CDC1 3 ) 

5 : 1.80-2.00 (tn, 4H), 2.80-3.16 (m, 4H) , 3.44-3.54 (m, 2H), 6.59 (dd, J= 
9.2, 3. 2Hz, 1H), 6.64 (dd, J= 8. 8, 4. 4Hz, 1H) , 6.75 (td, J= 8. 0, 3. 2Hz, 1H) . 
1 H^te#^^&/^ofc 0 
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MS m/e (ESI) 195 (MH + ). 
[0 4 4 9] 
( 1 0 6 d) 

4 — (5 — — 2 -t KD^r^yx^/l/) b°^y v^- 1 -yfr/P/J^^ t 



(10 6 c) T«£$nfc4-:7/M-n-2-fc: 0 -<!J v^- 4 — f/K7 
x./^-fl' (8 4 Omg, 4. 3 Ommo 1 ) F7tF'P77y (2 0mL) 

h V zl^-JVT $ 1/ ( 0 . 7 8mL, 5. 5 9 mm o 1 ) ^Zl^gfe^t — 
:/^Vl" ( 1 . 0 3 g , 4 . 7 3 mm o 1 ) ^M^kMx., I^t 1 I^K 3 0 

(It^^7^/^-7°^ i/) ttiltt, «^t)3 6 0m 
1 H-NMR (400MHz, CDC1 3 ) 

5 :1.48 (s, 9H), 1.50-1.62 (m, 2H), 1.77-1.85 (m, 2H) , 2.70-2.90 (m, 2H), 
3.00 (tt, J= 12.8, 2. 8Hz, 1H) , 4.16-4.32 (m, 2H),5. 21 (bs, 1H), 6.67 (dd, 
J= 8. 4, 4.4Hz, 1H), 6.75 (td, J= 8. 4, 3. 6Hz, 1H) , 6.81 (dd, J=8. 4, 3. 2Hz, 
1H). 

[0 4 5 0] 
( 1 0 6 e ) 

4- (5 - 7;^P- 2 - h !) ^y^/^-^t^^7x^^) 
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MWfl (10 6d) 7?$£5t£;frfc4 - (5-7/l/tn-2-t Kn^^7x = 
7V) U v^y- 1 - */V^>i t - /H^T/l' ( 3 6 0 m g , 1. 22m 

mo 1 ) (OT f7t Ko77V (1 OmL) mWL\Z.^ lYM^ b V 7^ (ftB'146 
5 0%, 5 8. 6 m g, 1. 4 6 mm o 1 ) ^K^T^TJEIX. 1 0 bfc 0 ■£ 

N-7x^t*7 ( b U r7/l/^-n p< p^^/Ufr^^ 5F) (4 7 9m 
g, 1. 3 4mmol) Sr^P^, 1 8 B#Kjt# b7c 0 Sj£fea^-f&fp^ 

M^^ffTO LT# b frfc^jgSr. v- y # ff/Vji =? 7a ^ p -=r b ^ 7 7/ ^ - (If 
10 ggjc^^/^^i? V) LT, Ilft^i 5 2 3 m g ^jkJtfe«#J £ b 

1 H-NMR (400MHz, CDC1 3 ) 

5 :1. 25 (s, 9H), 1.40-1.90 (m, 4H) , 2.70-2.92 (m, 2H),3. 00 (tt, J= 12.8, 
2. 8Hz, 1H), 4.16-4.34 (ra, 2H), 6.88-6.96 (m, 2H), 7.01 (dd, J= 8. 8, 4. 8Hz, 
15 1H). 

[0 4 5 1] 
( 1 O 6 f ) 

4— [5 — -7/V3rvi— 2 — (3, 3, 5, 5-f b7^f/^P^f-l- 
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mmm doee) -vM&zfrfz*- (5-7/1^-^-2- hv?^-v*? 

(5 2 3mg, 1. 2 2mmo 1), »J (4b) Tli^fc4, 4, 5, 5 
— ^ h^fvl'- 2- (3, 3, 5, 5 — t- h7^f-;^ n^^f- — 1 — m=i 
/V) [1, 3, 2] v^^l^n^ (3 8 7m g, 1. 4 6mmo 1 ) *3«ttJ«l 
2— (lOmL) (D^#J^ S Tb7^^by7x^*^ 
7^7/^7^!)^ (O) (7 1mg, 0. 0 6mmol) N 2 N^^-7~ hV V ^7K 
(1. 83ml, 3. 6 6mmol) ^i, tifiTOMSOtT' 

SUB-fb-S^ 2 4 5 m g £r#^& £ Lt#fc, 
X H-NMR (400MHz, CDC1 3 ) 

5 :0.92 (s, 6H), 1.01 (s, 6H) , 1.24 (s, 9H), 1.42 (s, 2H), 1.50-1.72 (ra, 
4H), 1.85 (s, 2H), 2.58-2.98 (m, 3H), 4.10-4.32 (m, 2H) , 5.25 (s, 1H), 
6. 76-6. 88 (m, 2H) , 6. 97 (dd, J= 8. 4, 2. 4Hz, 1H) . 
[0 4 5 2] 
( 1- 0 6 g ) 

4 - [5-7/l^-P-2- (3, 3, 5, S-ff^^f/V^P^f-l- 
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— [5— — 2— (3, 3, 5, 5 



i'lfe t — zff'A'^-X'TA' (245mg, 0. 59 mm o 1 ) (7)-^ a a ^ ^ V ( 
5 3mL) hP7;^nSS (3mL) SrJB^L, MT3 0^i#Ufc 

iff LT N ffi/JM^ 1 bT^-feH^^llM-fb^ 2 2 0 m g £r#7c 0 

^-NMR (400MHz, CDC1 3 ) 
10 8 :0.92 (s, 6H), 1.01 (s, 6H) , 1.42 (s, 2H) , 1.74-2.40 (m, 6H), 2.76-3.04 

(m, 3H), 3.44-3.52 (m, 2H) , 5.22 (s, 1H) , 6.71 (dd, J= 10. 4, 2. 4Hz, 1H), 6.84 

(td, J= 8. 4, 2.8Hz, 1H), 6.97 (dd, J= 8. 4, 2.0Hz, 1H). 

NH© 1 Htt#Stf#4^ot 0 

MS m/e (ESI) 316 (MH + ). 
15 [0 4 5 3] 

( 1 0 6 h) 

A— [5-37/1^-^-2- (3, 3, 5, 5 —f b Z "f-J^J? n 
^^•fr — 1 — 3i^7W) 7^^/^] bV^-7> 




F 



20 H«J (10 6g) -Clt§tlfc4- [5-77^n-2- (3, 3, 5, 5 
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-f- h7/f/^n^f-l-x^) 7^~;V\ t°-<Uv?^ (70mg, 
0. 2 2mmo 1 *B^) ©7 l K5tKo7?y (2mL) "f'f'lVTA^f 
tR(19. 2mg, 0. 2 7mmol) N h JJ Tir h ^^*-fbS 5 if*?" MJ £ 
A ( 7 lmg, 0. 3 3mmo 1 ) fei^H ( 2 7 m g , 0. 4 4 mm o 1 ) 

m^^/^/^y*?^) ttfiLT, l-^/U—4- [5-7/V^-n-2- ( 
3, 3, 5, 5 -T h 7 ^ f /^^^ n^-df f - 1 "7 sl=^A^ ]} 

MS m/e (ESI) 372 (MH + ) . 

4 7 m g Sr^feHfls: t LT#7c D 
^-NMR (400MHz, CD 3 0D) 

5 : 1.02 (t, J= 7.2Hz, 3H) , 1.10 (s, 6H) , 1.12 (s, 6H), 1.40-1.52 (m, 4H) , 
1.68-1.80 (m, 2H), 1.92-2.06 (m, 6H) , 2.82-3.22 (m, 5H), 3.60-3.72 (m, 2H) , 
5.30 (t, J= 1. 6Hz, 1H), 6.93 (td, J= 8. 4, 2. 8Hz, 1H), 6.99 (dd, J= 8. 0, 2. 4Hz, 
1H) , 7. 05 (dd, J= 8. 4, 6. 0Hz, 1H) . 
MS m/e (ESI) 372 (MH + ). 
[ 0 4 5 4] 
<MMm 10 7) 

1—^^/1^—4— [5— 2— (3, 3, 5, 5-f f7^f/^P 
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F 



mmm (io6h) -c$ga£$*w~: i5--?/ua-n-2- (3 

, 3, 5, 5 -r h 7 ^ n^^f - 1 -x=;k) y^^;V\ kV^^y 

lit (4 7mg, 0. 12mmol) O^/^ (3mL) 10% 

s^WJ^wm doomg, -^?K) ^nx.. 7K*7/^#ia^iT, 3tEE^fi-e4 

^ItT, tlMfb^ 1 9 m g &mm&mfoL LT#7c 0 
'H-NMR (400MHz, CD 3 0D) 

5 : 0. 97 (s, 6H), 1.03 (t, J= 7. 2Hz, 3H) , 1.08-1.16 (m, 2H), 1.19 (s, 6H), 
1.18-1.52 (m, 6H), 1.72-1.84 (m, 2H), 1.94-2.10 (m, 4H), 3.06-3.26 (m, 6H) , 
3.68-3.80 (m, 2H) , 6.88-7.02 (m, 2H), 7.30 (dd, J= 8. 8, 6.0Hz, 1H) . 
MS m/e (ESI) 374 (MH + ). 
[0 4 5 5] 

mmm ios) 

1— [2- ( 4 - p / p f ;^^7 v^y- 1 --f •? —3 

, 3, 5, 5 —T y=7 t^lV^? ^rf-y— J>V 




[0 4 5 6] 

(10 8a) 
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1 — (2 -^P^7x^) t^^v 5 ^ (3. 0 g, 12. 4mmo 1 ) ©T 
h7tKd77^ (3 0mL) ffc Sg6 (0. 7 1 m L , 12. 4 mm o 1 
K pyn^y^/WVl^t K ( 1 . 3 9mL, 18. 6 6mmol) feW 
MJ Tir h ^^7K*-fbiS5**t- MJ (4. 2 2g, 19. 9mmol) 

h???* — ( W^^/V/— » T«tT, ^M^#^>3. 7 7 3 g£r 
^-NMR (40OMHz, CDC1 3 ) 

8 :0. 13-0. 16 (m, 2H), 0.52-0.57 (m, 2H), 0.87-0.95 (m, 1H), 2.34 (d, J= 6. 4Hz, 
2H), 2.60-2.85 (br, 4H), 3.03-3.17 (br, 4H), 6.88-7.55 (m, 4H) . 
[0 4 5 7 ] 
(10 8b) 

1— [2— (4— p^p If/Uj-^/Uti^^i?^— 1 — 4jkl ~7^~iV\ —3 
, 3, 5, 5 — V=7 ^^JV^/Z p^^rf-y — ;V 



MMm (108a) -e05g £ fhfz. 1 - (2 -^P^E-^^^/k) -4-v"^P^° 
n t°^^ ^;l/t°^7 v^y ( 7 0 0 m g , 2. 3 7 mm o 1 ) O^TRf b 7 t Ka 
!7^;/ (7mL).ffc 7 OtTn-^f/HJ f^A (1. 6 0M^ 

-V-^mm, 1. 6 3mL, 2. 6 1mmol) £ 3 #Ka>ttT$BT bfc„ fWUfefr 
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tt? 4 5 ftmwtw&, ^vRj&m&m^ 1 o °c-e 3 , 3 , 5 , 5 -t b 

=7 * n^^f-/ >■ (0. 4 9 mL, 2. 8.5mmol) Sr 4 ^ffflj5>tt"C 

I*LT, M£r«±$l$tLfc 0 ntbtifz.mm%^V *^?A^nv 

^ ^ — (i^i^^/k/^^^ » tsiiT, ^j&fk-a^ 7 6 5 m g 

1 H-NMR (400MHz, CDC1 3 ) 
10 8 : 0.12-0.17 (m, 2H), 0.53-0.57 (m, 2H) , 0.85-0.95 (ra, 1H), 0.93 (s, 6H), 

1.13-1.79 (ra, 6H), 1.38 (s, 6H), 2.26-2.33 (ra, 2H), 2.34 (d, J= 6. 4Hz, 2H), 
3.00-3.04 (m, 2H) , 3.09-3.14 (m, 4H), 7.15 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H), 
7.22 (ddd, J= 7. 8, 7.8, 1. 4Hz, 1H) , 7.31 (dd, J= 7. 8, 1. 4Hz, 1H), 7.36 (dd, 
J= 7. 8, 1.4Hz, 1H), 8.11 (brs, 1H) . 
15 MS m/e (ESI) 371 (MH + ) . 

[ 0 4 5 8] 
(H»J 10 9) 

1-^P-/P [2— (3, 3, 5, 5-ff7^f/^P 



MMffl (10 8 b) •VW&^flftl— [2- vy°u tf;u^f-/Hf^ 

7^y-l-<^) ^^—/k] -3, 3, 5, 5 — b 7^f/W n-^drify 
— /U- (250mg, 0. 67 5 mm o 1 ) „ ?k ( 0 . 12mL)*5«ttJ ? MJ 



20 
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n (1- 04mL, 13. 5 mm o 1 ) (DM-fr^, ^M^?UTr 2 1 

l ft a ftMLtzi ^mm &MJ±.mm LtttM M^y* y jv* ^j^^u^y 

^7 7^ (g^ilcc^/^/^ "7°^ y) ttlLT, IIiMft2 18mg§rife 
5 @#:^bT#fc 0 

l H-NMR (400MHz, CDC1 3 ) 

5 : 0. 11-0. 15 (m, 2H), 0.51-0.56 (m, 2H), 0.85-0.95 (m, 1H), 1.02 (s, 6H), 
1.07 (s, 6H), 1.39 (s, 2H), 2.17 (d, J= 1. 4Hz, 2H) , 2.29 (d, J= 6. 4Hz, 2H), 
2.50-2.75 (br, 4H), 2.95-3.10 (br, 4H) , 5.50 (t, J= 1.4Hz, 1H), 6.95-7.08 
10 (m, 3H), 7.16-7.20 (m, 1H) . 

[0 4 5 9] 

mmm no 

4- [4- [2 — (3, 3, 5, 5 —T h7^f/^>^ n-^^^) 7^-/1^] 



mmm (8b) -vms-stiiti- [2- (3, 3, 5, 6-fh7^f;w 

U^-^-l/jV) y ^—/U] t^^v 5 ^ (1 6 Omg, 0. 53 2 mm o 1 h ff-ZU 
\£=-;[s*r by (O. 058mL, 0. 692 mm o 1 ) *5 «fc XI? n a tfs/PA ( 0 
. 7 m L) ©$M-*b£r N «S?tt 2 1 B#Ph1 3 0 Lfc„ SiSS^Srg^Bfe 

MS ra/e (ESI) 371 (MH + ). 



15 
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[0 4 6 0] 

mmm m) 

4- T4— [2 — (3, 3, 5, 5 —T h ^ * "f- Asl/ # P^^r^) ^^^/P] 




• HCI 



(H101J1 1 O) ~e^at$nfc4- [4- [2- (3, 3, 5, 5—7" 

n^dr-sx/l^) :7^^/K| v 5 V— 1 — >f /V] ^>--2 — ^"V (1 

3 8mg, 0. 3 7 2mmo 1) fcJ:^^;-/V (1. 5mL)(D^l#^^, 

«.^.~CzkSt'fl^3: 5 il^ (14. lmg, O. 3 7 2mmol) £4> 

Ift»7!J-Mife»tttl 3 6mg#fc 0 ^(DWMit^(D-y V 
— W- (1 9mg f 0. 0 5 lmmo 1) ;VT 7V^— ^(O'm^ 

mm^mm Lfc =gK 4 Ni^b*^^^/^^ (0. 0 1 4 m L, 0. 056 
mmol) *1M7L*L 0 ^(DM^^^^raiibT#b^fca^ilf*^^^^ 
ex— Tvv-— ~ ^S^$gj&-C3feifM&> rif'i^ M-feSffctf^ 

Mfc&to 2 1 m g 2r#fc„ 
MS m/e (ESI) 373 (MH + ) . 
[04 6 1 ] 
(!£«!! 112). 

1- (3-7;^P^f/l^) -4— T2— (3, 3, 5, 5 -7" h g ^ ^/^i/f 
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• HCI 

(Willi) fc&^X^mfck bT®Bt£*Wt4- [4- [2- (3, 3 
, 5, 5— T \-=7 t^lVl/lr X2^.3rZ/;V) y ^=-;V\ hV<7 v 5 ^- 1 - -f )V\ ~f 
5 $ y- 2 —3r—;V (4 0 m g , 0. 107 mm o 1 ) <Di?# nn^^^ (lmL 

) mm^ ^a-7o°c-c\ ^xf/vr^/ftf mj7/^p k(dasd (o 

. 017mL, 0. 128mmol) ^TJP ^fc 0 7?||-^ L%73S b 1 

5 bfc 0 ^iS^#/^r« 0 0 C^7££P L> ^It^ U !7 ^fcmm&UU X.T 

!)i?^7A^avf^77^ (g^^^/i./^^^ is) ! _ ( 

3 — y/^uzf^M -4- [2- (3, 3, 5, 5-Tf7^f;t/V7n^ 
^>7t7> :7^~/^] tf^^v J >'2. 8mg^ifei»iLT#fc 0 

y w-^-^gflp U 4 N^li7K*®^g^^-/W« ( 0 . 0 0 2 m L) £r 

7 m g £rt#fc 0 
MS m/e (ESI) 375 (MH + ) . 
[04 6 2 ] 
20 (36»!j 113) 

1— {4— [2— (3, 3, 5, 5-fh7^f;^P^v'^) 7x=;l/] 
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• HCI 

mmm (8b) x*t£*wti- [2- (3, 3, 5, 5-^ v?*?-;^? 

v-^^^M V^^/U] ^^^i/l/ (1 2 Omg, 0. 39 9 mm o 1 K 1 , 2 
-^Tj^v-^^l^ (2 4 Omg, 2. 3 9mmol) $5 SlU- 2 -^n^V — /V 
5 (0. 8mL) <Z)iH^t>£r. ^ffi. 8 0 °C~e 1 8 B#W}f# bfc Q H^^^fe^r^BE 

^-f^^y) -CfjfMU 1— {4- [2- (3, 3, 5, 5-T b^^^^v'^a 

ftiLT116mg#t (12mg, 0. 0 3 0mmo 1) Sri?i 

10 f;i/x-f^ti^L, 4 N4&-fk**ftife3i^/H§?S ( 0 . 0 0 8 3mL, O. 

0 3 3mmo 1) &M3LHl 0 ^©IMI^iEii LT# b v> 

(fcOSUB'ffc'B'tt 1 0 m g £r#7c 0 
MS m/e (ESI) 401(MH + ). 
15 [0 4 6 3] 

mmm 114) 

1- {4- [2- (3, 3, 5, 5 -T h "7 ^ P^jFvvP) :7j^7^] 




- (3, 3, 5, 5 
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— $-1/ (298mg, 0. 80 2mmo 1 ) *5«t^ 9 / — A* ( 3 m L) (DM.-& 
^-mMM.X^mi\LUom± hV £A (3 6. 4mg, 0. 9 6 2mmol 

#:^«fel#:iLT2 6 9mg#fc 0 i©II»®7!J-fr (2 0mg, 0 
. 0 5 4mmol) &^^;VT/Vn — /P-i^^^^/KD^l^^^^^f b/cf^ N 
10 4 N^bTK^^^^/^?^ (0. O 1 5 m L , O. 0 5 9 mm o 1 ) ^Px.fc 

«ff ^-t"5 - i: «t «9 . Mfell^^IlM^^ 2 0 m g Sr#fc 

o 

MS m/e (ESI) 373 (MH + ). 
15 [04 6 4] 

mmm 115) 

2 — {4- [2- (3, 3, 5, 5 — T b 7^ =f-/V^9 p^^r->/l^) :7j^/i/] 




HCI 



20 i»j2 5) -vtipmfeki^xmmisthtii- {4- [2- (3, 3, 5, 5 

-ty (80mg, 0. 2 16mmolK 1, 2 - v 5 ^ h ^r%/^9 ^ ( 2 . 5m 
L) ^J;^ t --79/— S\s (0. lmL) ^aO°C7?p - 
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f/W y S^7= K (TosMIC) (46. 4m g, 0. 2 3 8mm 

0 1 ) WD^At -yf^ K (34mg, 0..30 2mmo 1 ) IrJ 
&#TT? 9 0 ^mmW^ 0 046L«r£fflte: IT, §bt30 #B08I# bfc Q ^co 

# 7V^# 7 A^Ovf^77^ (gf^c^^/^T 0 ^ ^) X-ffiM Lt, tlM'ft; 
^fe©7!)-MM»i LT66mgffc 0 ^(Dfo^'W) (6 6mg, 0. 
17 3 mm o 1 ) Srv^ D P ^ ^ LfcfJL 4 Nmt?kmm 

m^M&m (0. 0 4 6mL, 0. 1 8 mm o 1 ) £r#Px.fc 0 ^©IMS?: 

r t \z. X «9 , ^&^<7>IMM^#/ 6 5 m g 
MS m/e (ESI) 382 (MH + ) . 
[0 4 6 5] 
(mtMM 116) 

1 -77 ^— 3 — ^7V — 4 — [2— (3, 3, 5, 5— 7^ h 7 TVW^ 
g^^vVlQ 7^^}V~\ &<2J¥>1 



(8 b) ^^oV^T^^tLTc 1 -[2- (3, 3, 5, 5-fh7^f^ 
-yt? u^^riy/\y) 7x^;l/]t°^<7^y (5 0mg, 0. 16 6mmol) N 77 
y-3-^;WVl^tK (0. 0 2mL, 0. 2 3 1 mm o 1 ) *5 XXfT b 7 t 
KP77^ (3mL) O^^/fr^ f y Ti? b^^mihUom± b V 17^ (4 
3m g, 0. 2 0 3 mm o 1 ) ^rjR^T, 2 0 bfc D ^j^M^^ 
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[2- (3, 3, 5, 5-T *?-;^V?u^3c*/;V) 7 

^a^£«#bfc„ iim^-M^r^UT#fcIllf$^$t^U-C^M^^3 3 
m g £ b-C#fc 0 

MS ra/e (ESI) 38l(MH + ). 
10 [0 4 6 6] 

(JHWJ 117) 

! p^p tf/l^^yl^- 4 — [2- (3, 3, 5, 5-7h7^f/^P 
7j:^;U] fa^^v^ ^ £ y^jVfc 



(117a) 

f'j7/^n^^y^/^ygl 3, 3, 5, 5—7" f7^f ^ p ^t~ 

1 — Jl^l/l^ZC^^/k 




■ CH 3 SO g H 



15 



[0 4 6 7] 




20 



#H^CT^:\ 3, 3, 5, S-ffy^f^P^t/V (100. 



465 



WO 2005/063705 



PCT/JP2004/019795 



Og, 6 4 8. 3mmol) &M7kT b V t Kn 7 =7 > ( 7 5 0 m L) b 

, «-7 owfc^tawufc. ^7,^611^**^ tf* (by 

> ^Vl^ V/» 75K5f!?^ (1 M7 h 7 t KP7 7 y^fs 7 7 8 m L , 7 
7 8 mm o 1 ) £30 ^^ttTfT U £ h l^^frT^ 7 0 ^W^W 2 bfc 

5 ^ ©K£I^W'i»7RT b 7 t ' K P 7 7 ^ (ID |:i)|LfcN-7x 

^t^(H7Mn^^/^W;F) (2 5 4. 8 g, 7 13mmol 

ti.^75'#^^_h#$^:^^b, £ & fcl 5B#^#U7h 0 JrfBtP— /W> 

^itfc^M^t^^^/^ (l. 5L) «rJn*. % il±» 
(4 5 0mL) (D?^7K (5L) f«^P^fc D L«^<tmi M^^IL 

> j*v>T-?r©^rt!UgSr«afq-ftifc!K ( 1 . 5 L) N a&ft^BfeTk*?- h V t? J* ft. ( l . 
5L), mn&tfok (1- 5L) T;i»bfc 0 ^e>HfeWt!ISSrHl7k«fcSft^^^ 

15 ^ (l. 5kg) -VffiWTfc 3 0 5>Wft*bfc„ ft*fe£*«rit*U «^^J3E 
T(-IItfc D #b^fcaSSr^P *^*7A^nv h^ 7 7^ (-^1^ 
) Tilb ^v>-e«JEE*fejHlb N SBS-fb^ 5 2 0. 9 4 g «r«fe||fe?ft^«b i: b 

X H-NMR (400MHz, CDC1 3 ) 
20 5: 1.05 (s, 6H), 1.10 (s, 6H) , 1.35 (s, 2H), 2.09 (d, J= 1.2Hz, 2H) , 5.51 

(t, J= 1.2Hz, 1H). 
[0 4 6 8] 
(117 b) 

l-^hn-2- (3, 3, 5, 5 -7" ^/Ui/? p-^ar-ij-- i -^-/k) 

25 ^<>^gV 
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biJy/l/tP^^^*^ 3, 3, 5, S-rb^^^^P^t 
-l-i^x^f^ (16 0. Og, 5 5 8. 8 mm o 1 K 2-xfP7x^ 
;l/^py® (9 7. 9g, 5 8 6. 8 mm o 1 ) *5«fc 1 , 2— v^b^iX^ 

i/ (9 2 omD (om&mz., mumwyv^ mm-r hv a is. 5 g> 

1. 12mol) *3«ttJ«*B7K (2 3 0mL) &Mx.1t 0 ^^^1^4^^ 
UT mumm^), rf7^ (MJ^^/V*;*:^ >-) (0) ( 

2 9. lg, 2 5. lmmol) ^Di, f V^77^3^M^^«l 

fc 0 r©s^«jSr^Ma^?ft (^s«40 -c 4 mm 3 0 bfc 0 
±mtm— (DECfc*. m^ibs b y ^/i^n* p^x/u^m 3, 3 

5> 5 _^ 7 ^ f ;i/v/^ n^f - 1 - x^x^f/WiSr 17 0. Og 
(5 9 3. 7mmol) |I0L, ^(Dftil^l^^^JifB i: 

^^rfcM^^^s (I- 5L) £tK (4L) &URx.^ 5 ftm 

Ui*b<WbfcfJL ^Ji&^J&U TKJS^^b^^^^ (1L) -trttm 
bfco ^tLb^r^^fc^flJi^^TKW-^^^^^ (lkg) -C«#T^2 

Mit, MMik^ 4 0 7. 3 0 g b"C#TC 0 
^-NMR (400MHz, CDC1 3 ) 

5: 1.046 (s, 6H), 1.053 (s, 6H), 1.41 (s, 2H), 2.02 (d, J= 1. 6Hz, 2H) , 5.37 
(t, J= 1. 6Hz, 1H) , 7. 26 (dd, J= 7. 6, 1. 6Hz, 1H) , 7. 33 (ddd, J= 8. 0, 7. 6, 1. 6Hz, 
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1H), 7.49 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H), 7.74 (dd, J= 8. 0, 1. 2Hz, 1H) . 
[0 4 6 9] 
(117c) 

2- (3. 3. 5, 7 3:^7-;^ 



l--ha-2- (3, 3, 5, 5 - T h 7 ^ f /l^i/^ n^^f - 1 - xn;l/ 
) ^yfy (13 0. Og, 5 0 1. 3mmolh 10%^5^^-#y ( 
13. Og, -gTk) *3 itJb:f;VT/V3- ^ (1 8 2 0 m L) ©M©Aofc 

m^-yk (7 0 OmL) t^^^ ( 2 0 OmL) U MttfcWt?' h V t7 ^ 

(2 0 0 g) -CmWT^ 2 0#W«P£*ibfc o Jfcjfigrfl*' glass microf 
i b r e filter &J^Tit* U *?R*«BET^»3|i*5 ± t5ft*fti~« £ 
£ m «fc •? s IMM'fb^ 3 4 5. 7 6 g SrafcfBfeifcJtftfe £ lt#fc„ 
l H-NMR (400MHz, CDC1 3 ) 

8 : 0.95 (s, 6H), 1.13 (s, 6H) , 1. 08-1.36 (m, 4H) , 1.59-1.62 (ra, 2H) , 2.86 
(tt, J=12.4, 2.8Hz, 1H), 3.63 (brs, 2H), 6.70 (dd, J- 7. 6, 1. 2Hz, 1H) , 6.78 
(ddd, J= 7. 6, 7.6, 1.2Hz, 1H), 7.02 (ddd, J= 7. 6, 7.6, 1. 2Hz, 1H) , 7.12 (dd, 
J= 7. 6, 1. 2Hz, 1H). 
[0 4 7 0] 
(1 1 7 d) 

1- [2- (3. 3, 5, 5 -f b g^Lf^k±lg P^jL>2k) t°-^7> 
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2- (3, 3, 5, 5-Th7^f^P^^) 7i^T5> (16 
8. 0 g, 7 2 6. lmmo \ ) tl, 2-^nn^^> (12 0 OmL) 
tr^ ( 2 — ^ n n ^^/W) T 5 i/£M±i: (155. 5 g , 871. 
3mmo 1) e0ifc o ^©H^^t«»Ts « 1 9 0 7 Bf WJf# 

^m^-e^*Pb^*^^^fe^^^^-/i- (6D £?k (id -e»i 

Lfc c *<Dm&m*. $m*Vf?J» (1. 3kg) i:7K (5L) t^J* 

H^=f-/I/ (2L) -etttHLfco ^tP^rfe^rtWiSrN S&frtfelfcTk (3D 

N teTK^i^hy^A (3. 5 kg) -cffcAiLfco tt0M»J«rit*b-c. as?££r^ 

Sfe^^/^drl?-^) till, 3fcV^«J£$£JftU N MMfc&VB2 4 1. 6 7 g 

&felZ\ Z.tLkf±Wl\Z. ±ENH^JJ UFA'*'? J** f^77^-tlt 
*5V^ N ^W s iAttl^itT, 12 6. 2g©j|!lW#?)ixt, ^ 
©Wt^^^ff-^ (15 OmL) Sr^n^. 0 2 0#PM# bfc 0 £Dfc#fi±i 

UT#fc 0 -a-ft,. SUSft^ft 2 8 4. 4 1 g %&ttifo&fflfck UT#fc 0 
X H-NMR (400MHz, CDC1 3 ) 
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8: 0.93 (s, 6H), 1.13 (s, 6H), 1.17-1.35 (m, 4H) , 1.42-1.46 (m, 2H) , 
2.84-2.87 (m, 4H), 3.02-3.04 (m, 4H) , 3.60 ,(tt, J= 12.8, 2. 8Hz, 1H) , 
7. 06-7. 18 (m, 3H) , 7.23 (dd, J= 7. 6, 1. 6Hz, 1H). NHOlHttt^f^ 

[04 7 1] 

( 1 1 7 f ) 

1-^p^p [2- (3, 3, 5, 5-rh7^f;^^P 



1— [2— (3, 3, 5, 5 - f h 7 ^ f /^^^ a^^i/;k) fcr^ 
7^ (24 1. 6 7 g, 8 0 4. 3 mm o 1 ) % |^ ( 4 6 . OmL, 8 0 4. 
3mmo 1) *}J;t;fb7kKP79V (3 3 OOmL) ©H^C, *MHJ£i& 
TWU^f,, ^P7°P^;W^ftK (6 4. 8g, 9 2 4. 9m 
mol) tfh7kKn77^ (20 0mL) 0«ffi^^^Sr^P^^i 0 lO^Pli 
#bfc*g s ^©SJSMt^> Tir h^i^7X*^^5^-7- h y U7A (2 3 8 
. 6 g , 112 6 mm o 1 ) ' £r 8 #!Wtf>ttT*> Lf oJPx.fc D ^(DM&!%>&^U 
UTt 3 Btll#tfc 0 

S^^Sr^^f-^ (2L) i:7K (1L) t'Tf^lt ^<DU^>®)?t , B. 
m%V>J>> (6 6 7 g) irzk (3. 5L) ©j&^^fc&^TtotW&fco Ltfb 

<^t#L^gbfdft ^w^e^mu t<D^rmm%r* (2U fcitwsfqtfeE 

tK (l. 5L) T5S^^^L7c 0 *©W*8IS*r*li7k«lltSf^MJ !>A (1. 5 
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it^NHv' v % fAs-xi 7A^PYf^77^r- mw.=^^-^/^^^- is) -eft 

84 U &V^^J±^U^#j£#;fc 0 roitMi^f/v (1L) fcffi^ 
|U g 1 a s s microfibre filter ^iiLT^F^^^rM* 

^FW^ffilfcfil-t-S ~k\Z.£V^ mmik&Vo 2 8 0. 7 g Stj^* t LT#7c 0 
l H-NMR (400MHz, CDC1 3 ) 

5: 0.12-0.16 (m, 2H), 0.52-0.56 (m, 2H) , 0. 88-0. 96 (m, 1H), 0.92 (s, 6H), 
1.12 (s, 6H), 1.13-1.34 (m, 4H), 1.41-1.47 (m, 2H) , 2.32 (d, J= 6. 4Hz, 2H) , 
2.40-2.98 (br, 4H), 2.94-2.96 (m, 4H), 3.58 (tt, J = 12.6, 2. 8Hz, 1H), 
7.05-7.18 (m, 3H), 7.22-7.24 (m, 1H). 
[0 4 7 2] 
(1 1 7 g) 

l-^P7"PWf;V-4- [2- (3, 3, 5, 5j^ZLh^2L±Zk>l£-g 



1 —is? n^fn \?jv* 4 - [2- (3, 3, 5, 5-fb7^f;^ 

n^^) 7x=/^ t'^yv'y (2 7 7. Og, 7 8 1. 2mmol) t * 
f/Vxf/l/^fy (2 4 9 3mL) (DU&m^, W*U 8 1 °Cl:*iTlt# bfc Q 
n^^31 > flsx.A'ifrls&t. (7 6. 5 8 g, 7 9 6. 8mmol) ^3»lj 

tit u ^fe^^tg t bfc 0 « 8 i °c-e £ e> ^ 7 ^iwpit# bfcft. 

J&SRS&JKSTn (lOOmL) ^rJ^T, B'J^^^^^^^L 
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^«!©ft4)i»l*^#fc. ^$tffi£jfc$>@fl^ g^o^U (1 6 6 2mL) 
-*<7#<y (110 8mL) ©WI^JDis ^fett Sr N ^16 5°C 

. ^ia*5 4 5 °c t ft o fcfi, $ & t^fii?sT 1 4 Hsraaa* u fc 0 # b fhtz.mm 

^£f«ilU ^ffiLfcHffcSriSElLfco ^Hft^ll*^^ (3 3 0mL) - 
^rf$ > (2 2 0 m L ) <D?J|^«^#- U ^?S.-e 4 R#|ffl^5l Lii^M bfc 

0 ^b^^ll^ ?m»ffiv^7 o°c-C6B#p H l^-f-5r i^«t 19, 

flM-fb^ 3 3 5. 9 g (Sfe) fe v **£ttl £ bT#fc, 



X H-NMR (400MHz, CDC1 3 ) 

6: 0.47-0.51 (m, 2H) , 0.81-0.85 (m, 2H), 0.94 (s, 6H) , 1.10 (s, 6H) , 
1.15-1.43 (m, 7H), 2.85 (s, 3H), 2.95-3.11 (m, 6H) , 3.43 (tt, J= 12. 6, 3.0Hz, 
1H), 3.52-3.61 (m, 2H), 3.80 (br d, J= 11. 2Hz, 2H), 7.13-7.26 (m, 4H) , 11.11 
(br s, 1H). 
[0 4 7 3] 

mMm lis) 

2- {4 - [2 — (4 - t -zff-/^^ n^3cZ//U) ~7 ^=-;V\ If^^v^-l- 
MS ra/e (ESI) 400 (MH + ) . 

2 - {4 - T2- (4-t-/f;^P^^) 7 *.~JV\ 1- 
MS m/e (ESI) 386 (MH + ). 
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MS m/e (ESI) 405 (MH + ) . 

2— {4— [2— (4 - t z^jfv^y^ p-^^jj-— 1 — zc-/i>) ^^c-/ix] tfW^ 
i?y-l-^/W -N-xf;l/7th7$ K Ifcjlifc 
5 MS m/e (ESI) 384 (MH + ). 

1— [2— (4 — t —-y^jv-ytr u^^^;u) y x^;i/] -4-y^n7'p W 

MS m/e (ESI) 355 (MH + ). 

1- [2- (4— t --f^JV*/? p^^-ft- — 1 -mr^ /u) Ta^/U] — 4— £^VU; 
10 tf^^v?^ mgjg 

MS m/e (ESI) 313 (MH + ) . 

1- :7^^-3-^7^5V^-4- [2— (3, 3, 5, 5-7h7^f;^P 
^^vvi) z^^zk] ^7^^ jfcjfeffi 

MS m/e (ESI) 381 (MH + ). 
15 1- [4- f/W) — 2— (3, 3, 5, 5 — ^ h 

£ 

MS m/e (ESI) 454 (MH + ). 

2— {4 — [2— (4-t-7'f/V^P^^) 17^^/1-] tf^7^>"— 1 — 

20 -OM — i — f&/j^ y 4 — ^f/^^y >; jfci&feg: 

MS m/e (ESI) 428 (MH + ). 

2— {4— [2— (4 - t -/f P^^^) ~7 s.z=-jV\ ^^^Zsls— 1 — 

MS m/e (ESI) 412 (MH + ). 
25 1 — TUs-P-— 1 -4 /Is- 2- {4 - [2— (4 - t — Zf^/Uj/f P^^yyU) 2 



473 



WO 2005/063705 



PCT/JP2004/019795 



MS m/e (ESI) 440 (MH + ). 

3- (4- t -^f-JVl/^ E^^vvvQ -4- 1 

MS m/e (ESI) 382 (MH + ) . 
5 1 —rf^-JV- 4 — [ 2 - (4 — t —^^JV^/V U^^-^/V) — 4 — y i?^ — 2 — 

MS m/e (ESI) 434 (MH + ). 

4- (4- t -y^/vj/? p^^-j^- i -ji-yi^) -3 - (4 — ^'f-;u^7 

10 MS m/e (ESI) 370 (MH + ). 

[4- (4 - t —zftf-syZs? P^-^rf-- 1 -3- (4 — ^^Ufcf^^ 

MS m/e (ESI) 398 (MH + ). 
[4- (4- t -!7^VU-v-^ P^jpyyvQ - 3— (4— l/^/l^lf^^^V — 1 — ^ 
15 M 7x^;l/] i£2L£Z3^Z-§_>: ^It^: 

MS m/e (ESI) 400 (MH + ) . 

1 - [4- (4— p< b ^rv-b°^U v^- 1 - 2- ( 3 , 3, 5, 5 — 7=" fc 

2 0 MS m/e (ESI) 482 (MH + ). 

1— [2— (4 - t -^^Vl-v^ p^fr-ft— 1 -i^ AQ -4— (4— ^ b^rv^tf 

MS m/e (ESI) 454 (MH + ) . 

X—^f-jV—A— [2- (4 - t - -y*=f-)V-yt u^^-Zy/V) —4 - (4 — 7^ hi^ 
MS m/e (ESI) 470 (MH + ). 
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1- T4- (4-^^>t:X^^y-i-i;v) - 2 ~^H a u f5. 5] 
MS m/e (ESI) 494 (MH + ). 

1— f4— (2— J*tfn [5. 51 V^X- 3 —^ JUZ7 tf^^v^ — l 
5 ~>(JV\ 7*?^-2-jrl/ 
MS m/e (ESI) 383 (MH + ). 

1—^^-/1^—4— [2- (4 — Zf^/Vis? u^^-jy/U) z? fcV^v^ jjfi 

mm. 

MS m/e (ESI) 357 (MH + ). 
10 |- 4 _ (4_ t -^gyj^y/g p^^yy/u) -3 - (4— ^^yn^^^s^— 1 — d[ 

MS m/e (ESI) 429 (MH + ). 
[5- -4— (4 - Zf^-;V\?^^~ i?>-— 1 — i 

/v) - 2 - ^ b ^r->7 £ zjji gvkZ ^ >: 

15 MS m/e (ESI) 430 (MH + ). 

l-^ P y P b:V^f;U-4- [2- (4, 4 — ^xf^ p^^fjj-— 1 — 

MS m/e (ESI) 383 (MH + ). 

1 — jx^ p:t°p gvW: 4 - [2- (4, 4 —if^f-A'i/'t? T2^3ci//U) —5 

20 b^V7x=^] tf^v^ 

MS m/e (ESI) 385 (MH + ). 

1— [2— (4, 4-v^^^-/^^ p^drf— 1 — j^/U) -5—^ b^r'>-^^^ 
/I,],, - 4 - Zf E ^ 7'^ jjUjj 
MS m/e (ESI) 371 (MH + ). 
25 [4- (4 — v?^- 1 -5 - (4, 4 - v^gVW^g P 
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MS m/e (ESI) 430 (MH + ). 

(2-^b°P [4. 51 ^#-7-^^-8 — f;W7a^) 

MS m/e (ESI) 339 (MH + ). 

1 — T-p tf/U— 4- (2-^b°P [4. 51^-8—^/^7^^^) 
MS m/e (ESI) 341 (MH + ). 

x _ ( 2 -^b°P [4. 51 f^-8-^7V7x^) -4- (ff7t:KPfc°7 

MS m/e (ESI) 397 (MH + ). 
p 4 _ ( 4 _ -7^/^t:°^<^i/>-— 1 — 4 ;V) — 2— ^b^rv 7 — 5— (3, 3, 5, 

MS m/e (ESI) 430 (MH + ). 

4 _ [4_ (A-^iy^jV^^-J^- 1 — >T M - 3 - ^ b° n [4. 5] ^'^7 - 
7 — ji^ — 8 — 4 ivy ^~JV~\ f&/Mg V > Hilil 
MS m/e (ESI) 452 (MH + ). 

1—7^-/^—4— [2— (4 — t — y^/lsls? P^^^) -5-^^77^^ 
MS m/e (ESI) 387 (MH + ). 

X— 7^-/1^—4- [2- (4 — t — -f=f-;v-y? vL^^r-yjv) — 4— ^h^>:7^~ 
MS m/e (ESI) 387 (MH + ). 

2 {4— F2- (4 - t — TgVkllg g^^^/M -4-^ hjF^ZL^BZkJ ^° 
MS m/e (ESI) 416 (MH + ). 

3 - {4- [2- (4- t JV'i/t u^^-jy/U) 7 ' fcT^^i^^— 1 — 
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MS m/e (ESI) 387 (MH + ) . 

4 — f4- (4 — t — -f^lV-y? u^*c-y>V) —3 — (4 — ^gyl^^g -^V— 1 

5 MS m/e (ESI) 442 (MH + ). 

1- [4- (4- t —rf^J^P P^^f^) - 3- (4— r/^/H^^ 1 

MS ra/e (ESI) 399 (MH + ). 

4- [3- (4, A — jy^^JV^^ g^jrjt— 1 — J^7t^) -4- (4--fy^f 
10 v^- 1 — ^f/l-) zZ^iEZlj ^&7^7fr]J^ 

MS m/e (ESI) 412 (MH + ). 

v^-4- [4- (4 -^^/^t: 0 ^ 1 ;U) -3- (4, 4— V-^^jV 

-y?v ^^rj/;l/) ^ j. — 2 , 6 — ^ gvl^2k^! V ^ iMMM. 

MS m/e (ESI) 442 (MH + ) . 
15 4 — [4- {A-y^JV^^-J^- IV) -3 - (4, 4-v^^/t^^P 

MS m/e (ESI) 412 (MH + ). 

4— [3— (4, 4 — gvkj£^ P^^f-— 1 — zc-yi^) —4— (4— ;7°P hVl^ 

2 0 MS m/e (ESI) 398 (MH + ) . 

1 — rf^jV—A — [2— (4, 4 — =5-;V-y<!7 P-^jj- — 1 — J^/Ix) 
] fcT^7i^ 
MS m/e (ESI) 327 (MH + ). 

4- [3- (4-t-7^;^n^^;l/) -4- ( 4 -^Fyt^fa 0 -^^ v ? >-- 1 

25 — f/u) 7a^;u] ^/M^y^ j&ifefci; 

MS m/e (ESI) 442 (MH + ) . 
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4- T2- (4, 4-v ? 7if^v / ^P^ j rv / ^) 2L^/±J ^7^-1-^ 
MS m/e (ESI) 345 (MH + ) . 

1— T2— (4 — t — ^gvUv^; P^^rjf— 1 — ^zc^/V] —4— (2 — 

MS ra/e (ESI) 357 (MH + ) . 

4- [4— (4— 2g±/Vg^<j7 1 z^lik) —3- (4, 4 — fs^is? g 

^jfryVVQ ^7cc^/l^] ^&7^y>- jjffett 
MS m/e (ESI) 414 (MH + ). 
10 1— [2— (4 — t — -f^-jv^/V n^^-yjv) *7au=-)V~\ —4— (rh7bKPb° 

MS rn/e (ESI) 399 (MH + ) . 

1— [2— (4 — t — -f^/V^t u^^-^y/U) -y^^-iV] — 4— 77^- 2 — ^f/P 

^ 2 ^ ^ jfcBfeffi 

15 MS ra/e (ESI) 381 (MH + ). 

1— [2— (4-t-7Y/^v / j y P^ j r^) 2^E^kJ — 4-77^- 3 

MS m/e (ESI) 381 (MH + ). 

1- {4- [2— (4, 4-^^/U-v^P^^I?-- 1 — J.:=i/lO 

20 7v^-l f/W jfejjfejt 

MS m/e (ESI) 341 (MH + ). 

4- [3— (4 — t -^^jV-y? p^drf-- i -j:-/^) —4— (4— ^^'^yVfcf 

MS m/e (ESI) 454 (MH + ). 
25 1-^^7V— 4— (2— ^fc°P f2. 5] ^ ff — 5 — =c^— 6 — J/V? j.^/1^) 
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MS m/e (ESI) 325 (MH + ) . 

4- T4- (A-Zf^/W^ify-l—JM - 3- (4, 4-i?^ = ?-jV*/#U 
^^-jy/U) 7i^;V] ^-/WftlJ^ 
MS m/e (ESI) 442 (MH + ). 
5 4- [4- (4-^/Vb: 0 ^^^^- 1 -S-^ifu [5. 5] g>^# 

— 3 ->f;t/7 3:^] je/t^frj) ^ :&8&& 
MS ra/e (ESI) 454 (MH + ). 

1- [2— (4, 4 Iz j^^7^^_P^±vVk) 2 ^1 -4-7°Pb>b°^7 

10 MS m/e (ESI) 343 (MH + ) . 

1 — y^g p-7°p fcW^ gvl^ 4 — [2- (4, 4 — iS^f-slsZ/? u^^-jy/U) ~7 ^ 

MS m/e (ESI) 355 (MH + ). 

1— [2— (4, 4 -^xf p^f - 1 -xn;l/) —4— (4—^ 

15 tf ^ y v^- 1 — f yu) 7 £ ^Zk] - 4 - tf tr°^7 

MS m/e (ESI) 454 (MH + ). 

1- [2- (4, 4j^fvW^n^y^) -4- (4-;* b jJ 

MS m/e (ESI) 484 (MH + ). 
20 i- {4- [2- (4, A-^^^l/? u^^^M ~7^~;v~] tf^^v-l 

— fyj^l -?&is— 2— ^gi^: 

MS m/e (ESI) 371 (MH + ). 

1—^^/1^—4- [2- (4, 4 -^ji^vUv^ P^jvTjj "7a^=^;V\ g^£zJ^ 

25 MS m/e (ESI) 357 (MH + ). 

4- [3— (4, 4 — v^^/l-v^ p^ar-^-- l -rc^ ^) -4- (4-^^ 
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MS m/e (ESI) 426 (MH + ). 

4- (3 - (4, A—i?^?-;^? P^frlT— 1 -j^— y^) -4- f4— (^f^ 
Kg tT7^— 4 — ^/W^/u) tf^^v^ — 1 -^;u]7a^;W^;i/^p >; jj; 
5 ^ 

MS m/e (ESI) 482 (MH + ). 

1- {2 — (4 - t —rf^frX/t g^vTl^) -4- (4-,* h^^h°^]J v ? ^ — 
1-^f/V) ^^cm/l^} -4-!7°P tVl-b^^y^ ffiBfeffi 
MS m/e (ESI) 456 (MH + ). 
10 1— {2 — (4 — t —-f*f-}VX/? v^^^sV) —4— (4—7^ h^f^^P^y- 

MS m/e (ESI) 468 (MH + ). 

l-7°Pb°^-4- (2— ^tfn [5. 5] »yf^-2-xy-3-^/l/7^^ 
7^) tf^v^ 
15 MS m/e (ESI) 353 (MH + ). 

l-^P7°n Wf;l/-4- (2-^b°P [5. 5] - 2 — 3^— 3 

MS m/e (ESI) 365 (MH + ). 

4- {4- (4-7'f;^^7^-l-f/^) -3-7fc°P [5. 5] 
20 -2-xy-3-^/i/7x-/H 
MS m/e (ESI) 452 (MH + ). 

4— {4— (4 — yn hVV^y^y- 1 — dJkl — 3-^b°P [5. 5] fr^7* 
# — 2 — 3 --f ;P7x^) gr/t^ jJ ^ 

MS m/e (ESI) 438 (MH + ). 
25 4 — {4— (4 - ^ P7°P ;l/tf^7^^~ 1 -^/W) - 3 - ^ tfP C5 

. 51 ^yf>-2-xy-3-^f^7x^;W ^e/Wfr U ^ 
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MS m/e (ESI) 450 (MH + ). 

4- [4- {4- tf^v^-l fjW -3-^b°P [5 

. 51 fr^T^- 3 — j jv7au^)V\ *e/ufcy is ffimm. 

MS m/e (ESI) 466 (MH + ). 
5 4- [3-^b°P [5. 5] ^^^^7-2-^^-3-^/1^-4- {4— (jr 2 

MS m/e (ESI) 494 (MH + ). 

4- {4- U-^^/V-b'^v^- 1 — f yl^) -3-^b°P [5. 5] ^7* 
10 # — 2 -m^— 3 —4 AST. fEyVjg V 1/ Mg^L 

MS m/e (ESI) 466 (MH + ). 

1- (2—^ M^^yV) -4- (2— JXtfn [5. 5 3 & 1/7*33— 2 — j^ — 
3-^/1^3^/^) fcf^yS^ 
MS m/e (ESI) 369 (MH + ). 
15 l- {4— (2— ^b°P [5. 5] »y7^-2-xy-3-^f;l/7xr.;l/) 

MS m/e (ESI) 381 (MH + ). 

l-7 P Pb°;U-4- (2-^b°n [5. 5] fr^7*;fr— 3 — j JV7 zc~;v} \?s<=7 

20 MS m/e (ESI) 355 (MH + ) . 

1-^P7'pW7 1 /V-4- (2— ^b°P [5. 5] 17^7^^7—3—^/^731 

^/k) tf^v^ ifcB&jfc 

MS m/e (ESI) 367 (MH + ) . 

1- ( 3 - y< ^/K^/l^) -4- (2-^t°P [5. 5] !)y7^-3-^/>7i 
MS m/e (ESI) 383 (MH + ). 



481 



WO 2005/063705 PCT/JP2004/019795 

1—^^-/1^-4- {4- (4-^ h^riy b:°^< V 1 —"f ~2—^\fxi T5 

. 51 fr>-^;&-2-^^-3-^/l^^~/M ^<2Jj]y_M^M 
MS m/e (ESI) 480 (MH + ) . 

4- f4- {4- (3-^/K/^vk) tf^v^- 1 ~-f/W -3-^fc°P [5 

5 . 5] g_^7f#zz3 LZhZ^^k] gVk^jjj >- 

MS m/e (ESI) 468 (MH + ).. 

4- [3--Xt°P [5. 5] 17 ^#-3 — j/V-A- {4- (7f7b KPb°7 
^— 4 -^/k^^-/l^) Vis— 1 —sCM -7 r^/k] ^e/Ix/^ y y jjLjiiL 

MS ra/e (ESI) 496 (MH + ) . 
10 i— {4— (4— ^;^]J ^— 4— -</k— 2-^tfn [5. 5] $1/7*%— 3 — f 

MS m/e (ESI) 468 (MH + ) . 

1- (2 — MFj^gvt^ -4- {4- (4-^h^vp-7y-l f/V) 

-2-^b°n [5. 5] &l/7 s #—3—'(/l''7^~M bf^v^ i^MM 
15 MS m/e (ESI) 484 (MH + ). 

1-^/V— 4- {4- (4-7* hj^vjg^jJJ v>>-- 1 -AM [2 

. 5] or? 5 — 6 -^/u^^^/i^} tf^y^^ jgj&ffi 

MS m/e (ESI) 438 (MH + ) . 

1- {4- (4-^ h^^tf^U v^V- 1 z^fAQ -2-*tfP [2. 5] it? # 
20 -5-xy-6-^f;U7xziM -4 — <^^-/1xt 0 -^v^ 

MS m/e (ESI) 452 (MH + ). 

4- {4- (4-^f y^/UfcV^v^- 1 — f/U) - 3 - .x h° P [2. 5] ^ 

^ — 5 — 6 --^/i^^^/w ^/i^/!n y ^ ^m^i: 

MS m/e (ESI) 410 (MH + ). 
25 4 - {4— (4-^f y7Y/^t:X7V ; y- 1 --Y/I^) ~3-^t°P [2. 5] jtrp 
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MS m/e (ESI) 412 (MH + ). 

4- (4- 1 -3— JXtfn [2. 5] ^ g 

— 6 — ^ryi^7 j^/W ^/^y ^ 

MS m/e (ESI) 426 (MH + ). 
5 (S) -1-^/^-4- {2- (4, -4- (3 

MS m/e (ESI) 442 (MH + ). 

(R) (2— (4, 4-v^^/W>^ n^dr-> 

/Wj _4_ (3-^ h±^L^<l i?^- 1 iidlik) /W tf^7^>- 

10 MS m/e (ESI) 468 (MH + ). 

' l-^y7°Pt:>-4- {2— (3, 3, 5, 5-7b7^f^P^^) 

MS m/e (ESI) 343 (MH + ). 

1 — n^l/J-jV— 4— {2— (3, 3, 5, 5 — g b g ^ gvj^v^ P^^r^ 

is ) 

MS m/e (ESI) 369 (MH + ). 

1- (2 n^7'f;t/7x^;u) -4-ynb>^7v ; ^ jfiMlfc 

MS m/e (ESI) 301 (MH + ). 

1- (2-^P^f^7i=/l/) - 4 - y-^ P 7°P f /^°^7 v'y ji 

20 iifetfc 

MS m/e (ESI) 313 (MH + ). 

1— (2 -v^^ P^7°^-/^7^^/^) -4-4'y7'f^^7^ j^jfejj; 
MS .m/e (ESI) 315 (MH + ). 

1- (2 — p^Wj^ 71^) -4- (rh7b FPb°7y-4--^;M7 c 
25 /V) t'^v^, jt^ife 

MS m/e (ESI) 357 (MH + ). 
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Hi 

MS m/e (ESI) 299 (MH + ). 

1- (2 — 1 — x^/i/7a^) -4 -y-^ n^n ^v^fcV< 

5 mm^. 

MS m/e (ESI) 311 (MH + ). 

MS m/e (ESI) 313 (MH + ). 
10 1 — ( 2— j/? u^y"? — l — =^=z.jV7 — 4 — (rh7t:KP if 7 4 

MS m/e (ESI) 355 (MH + ) . 

1- ( 2 — U^r? 1 — ^rr./p^^-/V) -4-^P7°P W f/Vb°^ 

15 MS m/e (ESI) 325 (MH + ) . 

1- (2 — i^^ P^-^ f/k7 g^/U) - 4— ^P7°P fcrVl^^/^t^^y^ ^ 

nn 

MS m/e (ESI) 327 (MH + ). 

1 -y-^ p/p bVl^^Vl— 4 — {2 - (3, 3, 4, 4-rb7^f^P^ 
20 ^^-l-^n-/^) fcf^y^ ffig&fc 

MS m/e (ESI) 339 (MH + ). 

— {2- (3, 3, 4, 4-7f7^f^P^>^) 

MS m/e (ESI) 343 (MH + ). 
25 l-^P7'PWf;V-4 - {2 - (3, 3, 4, 4-f h7^W^P^ 

^7P) :7^^7W tf^v^ jfc^tfe 
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MS m/e (ESI) 341 (MH + ) . 

1 — -fn \f)V- 4- {2- (3, 3, 4, 4— T" h?.* fs^—is? p^v^- l - 

MS m/e (ESI) 327 (MH + ) . 
5 1— {2- (4- t —-f^/lsis-pn^^is/V) 7 =^~M -4— (4, 4, 4 - h 

y z g z ^ > 

MS ra/e (ESI) 411 (MH + ). 

4 — {3 - (4 - t — gjfvk^g P^^r->^) —4- (4-7^^7^^-! 

10 MS m/e (ESI) 458 (MH + ) . 

1—^^-/1^—4— {2— (4 — t —'7 s f-A'%/# P^^f vVj^ —4— (4— ^h^-jy 

MS ra/e (ESI) 484 (MH + ). 

1 —7yly- 2—-j/U^^/U- 4- (2-^b°P [5. 5] 1/7*% — 2 — ^>- — 

is 3-^/^^~/^<) ^<9z^y mm^ 

MS m/e (ESI) 391 (MH + ). 

1— (2— g_gP [5. 5] — 2 — j^ — 3 — 71^:7 31 rylQ —4—(T 

b^l^KPtl°7^-4 f/±2i^k) t^7i^ jPjijlL 

MS m/e (ESI) 409 (MH + ) . 
20 l- {4- bdr^tf^U 1 ~^/P) [5. 5] fr^g 

^-2-xy-3-^;^7a^} -4-7°Pb>bV7v ? y Ifclfeifc 
MS m/e (ESI) 466 (MH + ) . 

1 -^jx^p^p fcfVl^^/U— 4- {4- (4-^ b^v-^^U y^V- 1 -^T/k) - 

2 - .x h° p [5. 5] T?>T*#-2 -^l/- 3 —f;U7x^;u} fcf^S^ jfcgfe 
25 ^ 

MS m/e (ESI) 478 (MH + ) . 
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1- (4- (4-;* f^fv-^y 1 ->f/iO -2-.xt 0 P f5. 5] 

2 3 -^/I^^rc^/l^} -4- ^gfe 

MS m/e (ESI) 494 (MH + ) . 
5 1- {4- (4-^ ^V^y^y-l-^/V) [5. 5] 

#—2 — =^y— 3 -^;l/7s=/W — 4 — (ff7t: K_p tf^^ — 4 — gv^ 

MS m/e (ESI) 522 (MH + ). 

1 p^O^/V— 4- {4- h^^lf^y *?Z/— 1 --Y/l^) -2-^ 

10 b°P [5. 5] — 2 — 3^— 3 — ^f/^^zc^/^} tf^-^v^ jfcj^jfc 

MS m/e (ESI) 492 (MH + ). 

4- {4— (4-^7>>-2 j JV^^-JV^^^ 1 -3-^b°P [ 

5. 5] 3—4^^^^M ^/t^U^ jfcBfeffi 

MS m/e (ESI) 476 (MH + ). 
15 1- (2-^b°P [5. 5] fr^-^ft— 3— ^/K7j^aQ -4- (7b7tKP 

MS m/e (ESI) 411 (MH + ) . 

1 - { 4 - (4-n^7^P^-l — f/lO — 2— .Xtfg [5. 5] tyl/f 

ts- 3-4 JV2L -4- {z—tf-jv-ff-M g^Lz>_>: 

2 0 MS m/e (ESI) 496 (MH + ). 

1- {4- (4 h^v^^U v^- 1 — j/V) -2-^M°u [5. 5] 
77—3 — f/l^^c^/W -4 -^>^/l-fc: 0 ^7 
MS m/e (ESI) 496 (MH + ). 

4- {4- (4 y^/l^fc°^7^^- 1 — iM -3-^b°P [5. 5] »^ 
25 ^'77— 3 — f ;^7^-^} ^fr/t^/fr U >; jgggfc 

MS m/e (ESI) 454 (MH + ). 
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4- (4- (4 -77^- 3 - ^^f/kb 0 ^?^^- 1 -3-^b°P [ 



5. 51 i7yf^-3->f^7x=;M -^/WEU^. ^gfefe 
MS m/e (ESI) 478 (MH + ). 

1- {4- (4-^ hjrvjg^iy 1 ~^^) ~2-^h°P [2. 5] ^ 
5 - 6 -^;^7x^;W -4-^ bVl/fcVyv'y 

MS m/e (ESI) 424 (MH + ). 

'l-v/^pypt:>^f^-4- {4- (4—^ b^r^b^IJ^y-l-^/k) - 

2- ^b°p'[2. 5] jtrt7$ — 5 6 — f/H7:n~/W 
MS m/e (ESI) 436 (MH + ). 

10 {4- (4—^ h^r^^y ^y-l-^/U) — 2— ^fcTq 

[2. 5] ^jgjgjz 5 -^>-- 6 -^fyl^^^/M j£gfe|ft 
MS m/e (ESI) 438 (MH + ) . 

4- {4- (4— ^^vH^^i^y- 1 — fZk) -3-^b°P [2. 5] ^ ^ - 
5 — J^V— 6 — 4 ;U~7 zc—M ^r/UTfrV 1/ jfcg&tj; 
15 MS m/e (ESI) 410 (MH + ). 

4— {2- (4, 4— S^^/l^^n^fr-^Q -4- (4-^y7° 

MS m/e (ESI) 470 (MH + ) . 

4- f3-^b 0 P [2. 5] ^-^^—6—^^—4— {4- (jr b g ^ Kp^7^ 

20 -4 — fjk2L£/±) 1 — ^f/W ^^^/i^] ^e/i^fty^ 

MS m/e (ESI) 454 (MH + ). 
(S) -1- {2— (4, 4 —it^f-sUis? v^^ri/M -4- (3-7* h^^tf 

f/U) -4 ffifflfc. 

MS m/e (ESI) 484 (MH + ). 
25 l^v^P^vVWiz {2— (3, 3, 5, 5-ff7>f/^n^^ 
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MS m/e (ESI) 383 (MH + ) . 

{2- (3, 3. 4, 4-rf7^f/^n^yf;l/) Z 

MS m/e (ESI) 343 (MH + ) . 
5 1 --f^-jV- 4 - [ 2 - ( 4 - t --?=5-}V-y? P^^rix/P-) - 5 - b° V 3 - 

MS m/e (ESI) 434 (MH + ). 

4— [4- (4 - t - p^^'>;u) —3 — {A-^^=f-7V}f^<y-Jy— 

i-^fM y^~iv\ ^r/isfcyi/ 

10 MS m/e (ESI) 456 (Mtf ). 

4— {4- —3- [4- (3-^^/10^^) 

MS m/e (ESI) 456 (MH + ). 

[4— (4 - t —y^jv*s? n^^fjj-- i — -3 - (4-^f;v^7^ 

15 >— 1 QV) 7j=;^] rc^/VT^^ jfc&jfi 

MS m/e (ESI) 398 (MH + ). 

4— [3- (4, 4—*?*^/VZ/# u^^r-ijr— l—=^~/V) -4- (4— ^>^/^ 

MS m/e (ESI) 426 (MH + ) . 
20 4— {3 - (4, 4 -v^ =f-;V-y$ p-^dp-fl— 1 — j^/IQ -4- [4— (^ h ^ 



MS .m/e (ESI) 454 (MH + ). 

1-^71^-4- [2- (4, 4-i?^^/Uj/? u^^-y-- -4- ( 

25 4-/ h^rv-bVy^y-l-^;l/) y au^;v\ \f^<y-J> 

MS m/e (ESI) 440 (MH + ). 
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1— [2— (4, 4 — # p^^-ff-- 1 — rc^/p) 



PCT/JP2004/019795 

-4- (4-2! 



MS m/e (ESI) 426 (MH + ). 

1— [2- (4, 4 -v^^vl^>^ p^fr-fr — 1 — x^z=./i,) -4- 
MS m/e (ESI) 454 (MH + ). 

1— [2- (4, 4 — v^^vl^^ p^frj?— 1 — -4- (4— 7< f^r'> 

MS m/e (ESI) 440 (MH + ). 
10 1— [2- (4, A—itff-jV*/? p^fr-fr- 1 — J^/k) -4- (4—* 

fc^D.v'y-l-^/V') 7x^;t/] - 4- ("rhyt Knb°7y-4-^;M^ 

MS m/e (ESI) 482 (MH+). 

1— {4— [2— (4, 4 — gVl^g p^^jj- — j — jz- ^) —4— (4—^ 
MS m/e (ESI) 454 (MH + ). 

4— [3— (4, 4 — *JJ^A^J?_ Pj2l±±II 1 ~ gE^EZk) —4— (4 — -7 =7 is — 
3 — ^f/I^^/Hf^y^V- 1 — -YAQ ^^^/^] gyt^jP 1/ MMtM. 
2 0 MS m/e (ESI) 436 (MH + ). 

1— [2- (4, 4—i>^^-J^^u^^c-^--l—^=.jU) -4- (4—^ Mrv; 
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[3- (4 -^^-/^b^^i^V- 1 -^/l^) -4- (3, 3, 5, 5 ^=f~ 

MS m/e (ESI) 400 (MH + ). 
10 [3- (4 — ->'^ p/p ^7l^_gVkL^iZ 1 — -OK) -4- (3, 3, 5, 

MS ra/e (ESI) 398 (MH + ). 

1- [3- (4 -/f-/^^?^^- Lzidlik) -4- (3, 3, 5, 

15 MS ra/e (ESI) 399 (MH + ). 

1- [3- (4 -v^ p^p fcVt^^/Hf^v^- 1 -4M -4- (3, 3, 
5, 5 — *r b "7 s 1 ^-^-/? p^^rix/k) ^^r^/ix] jzj? y ^ ^g^? 
MS ra/e (ESI) 397 (MH + ). 

l— [2- (j^jjz/f^^i^ :7j^/k] -4— d^^VkLg^zi^ 
20 v ifcitii: 

MS m/e (ESI) 371 (MH + ). 

1— -f=f-/V— 4— [2- (4, 4j^EfZ!^P^l±!jJj^E^ 7x=;l^ 

] t^^v^ mgyi 

MS m/e (ESI) 355 (MH + ). 
25 1—^^/1^—4— (2-^b°P [5. 5] fr^r;» — 2 — J^ — 3 — ^ ;V7 =s^^jV 

) tfc^T 
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MS m/e (ESI) 367 (MH + ). 

1 —y^/U- 4- (2-^H°P T5. 51 rJ^"f%- 3 -y(;V~7^— ;V) ^<yj^ 

MS m/e (ESI) 369 (MH + ). 
5 1— [2- (4, 4-v^5VW^ g^fr-fr— 1 -J^/l/) ^^^/k] - 4~7°P 

MS ra/e (ESI) 341 (MH + ). 

1— [2— (4, 4 -v^^/W^ P^^-ff- — i — rc^/t/) ^j^/lx] — 4 y 

10 MS ra/e (ESI) 355 (MH + ) . 

1— [2- (4, 4 z^xf^ p^^f-j?— 1 ^zn^^] —4- (3 

— ^^vKT^fyt/) g^7>^ 
MS m/e (ESI) 369 (MIf). 

1 — p^°p bV^^ ^vl— 4 — [2— (4, 4 — *?cc?-;isi/Jr p^^jh— 1 — ji 
15 =-/U) 7x^/1/] ^7'^^ 

MS m/e (ESI) 353 (MH + ). 

1 — [ 2 — ( 4 , 4 - J^/U-v^ P ^jf^VlQ Z EE — ^] ^gVk 

MS m/e (ESI) 357 (MH + ) . 
2 0 1— {4— [2- (4, /I/y/^ P^f - j -X^/k) ? =r,=-/W\ 

MS m/e (ESI) 369 (MH + ). 

1— {4- [2- (4, 4 - ^ij^ p^^-jj-- 1 — z^^/u) tr°^ 

2 5 MS ra/e (ESI) 369 (MH + ). 

1— [2- (4, 4— S^tVi^^p^h?-— 1 -J^/P) y^=^;v\ -4- (2 
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MS m/e (ESI) 357 (MH + ). 

1— [2- (4, 4 — S>xf;Wv'^ ^^-/^ -4- (2—^ h^y- 

5 MS m/e (ESI) 359 (MH + ). 

1— [2- (4, 4 = ^x^fVk±^ P^^f— 1 — x^;l/) — 4— (^ 

b 2 t Kp b 7 V- 4 — i JVJ- MM^. 
MS m/e (ESI) 397 (MH + ). 

1— [2- (4, 4-v ? xf;^^p^^^) ^^^/V] -4- (jrM7_b_KP 
10 tf^^— 4—^/1^*^10 g^jZJ^ i^MM. 

MS m/e (ESI) 399 (MH + ). 

4- [4- (4-^^/1^°^-^- 1 — f^) -3- (4, 4-v^5V^>^P 

MS m/e (ESI) 440 (MH + ). 
15 4 — [4- (4-^ p^p Wf/l/fcVyv^y- 1 -^/^) -3- (4, 4 — 

MS m/e (ESI) 438 (MH + ). 

4- {3 - (4, 4-v^^/l^>-^ g^fr-ff— 1 -jz-/P) -4- [4— (^H^ 

20 W^. 

MS m/e (ESI) 482 (MH + ). 

4— {3— (4, 4 - v^xf ;t/j/^ p^drf - 1 -x^;l/) -4- [4— (2—^ 

MS m/e (ESI) 442 (MH + ) . 
25 4— [3— (4, 4 - ^xfAj^ u^^jy/V) —4— (4 - /p h°;Wb°^7 v^^ 

-1— dizk) ^jiyT^y^ mmm 
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MS m/e (ESI) 428 (MH + ). 

4- T3- (4, 4 -it^/V^? cz^^yytx) -4- (4— <y^;Vtf^7^ 

^- 1 f/V) r7^^/k] ^E-/Wfry>- 

MS m/e (ESI) 442 (MH + ). 

5 4— [3- (4, A--J=^=f-;Vly^ u^^-^/V) -4- (4 °^/l-t 0 ^^ 

— i — f/iQ 7i ^e-a^ y ^ jgjfejfi 

MS m/e (ESI) 456 (MH + ). 

4- [4- (A—^Wzfu^/V^^/V^^is-^-l—^/V) -3 - (4, 4 — 

10 MS m/e (ESI) 440 (MH + ). 

4— {3- (4, 4 - j;xf;l/j/^ p^^^/k) -4 - [4- (fl-7l:KPfc°7 

4— ^Tj^z J^zdl^] ^^^71^} gVk^liL^ &Hj[ 
MS m/e (ESI) 484 (MH + ). 

1— -^J-Jls— 4— [2- (4, 4 -^J^^/Ix-y-^ P^arf-— i — ^c-yu) — 4— ( 
15 4— 7< h^r->fc: 0 -<y v>>- 1 -^/^) ^j:^/^] fc^^S^ 

MS m/e (ESI) 468 (MH + ). 

1— [2- (4, 4 - v^gvWxg p^HT— 1 -ji^/U) -4- (4— 7* fcjfrV 

t^y v^— i jv) -7 rc^/v] -4-fy7'f^^7v ? y iiltii 

MS m/e (ESI) 468 (MH + ). 
20 1— [2- (4, 4 ^Z^^2k^£ P^frl?— 1 -4- (4-^ h^r^ 

MS m/e (ESI) 482 (MH + ) . 

1 — p^p \i;V^=f-;V— 4— [2— (4, 4 — it^f-tVis? p^drjj-— l — j: 

-/^) -4- (4-^ h^-^tf^y 1 -^/v) ^zc— ;v\ ^<2j?>: m.m 

25 M 

MS m/e (ESI) 466 (MH + ). 
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1- [2 — (4, 4 -^xf;^^ y^^y-- x -re- ;u) -4- (4—7* 

*J^-±-4 ;v) -7 - 4- (fb7^KPb°7y-4 — QU2^2k 

) &<9i?>: mmm. 

MS m/e (ESI) 510 (MH+). 
5 1— rf^jV— 4— [2- (4, 4 — v^xfM^ p^^vVlO —4— (4~7* h =3r 

MS m/e (ESI) 470 (MH + ). 

1- [2- (4, 4-^f;k^p^jry/;l/) -4- (4-7* h^^fcXIJi^ 
-1 — 1M -7^=-?V\ -4-I7°P 
10 MS m/e (ESI) 456 (MH + ). 

1- [2- (4, 4 =z j£j^V^g p^^yyix) -4- (4-7* h ^ v" b:°^< U y> > 

-7^~}V\ -4 — fy^fcXyv'y ffigfeift 
MS m/e (ESI) 470 (MH + ). 

1— [2— (4, 4-^xf;V^^p^jf^) -4- (4— 7* b^v^^U y^ 
15 — 1 — T^v) ^^^/k] —4- (Th7b Knb°7>'-4-^/^f-^) ^Lzi£ 

MS m/e (ESI) 512 (MH + ). 

1— {4- [2— (4, 4— S^^/W^ P^r-fr— 1 —J^yU) -4- (4—7* 

20 >- jfc&jfc 

MS m/e (ESI) 482 (MH + ). 

1- [2- (4, 4 -y^^Vt^y^ p^^jj-- 1 -=c-;v) -4- (4-7* h^y- 
kvy^y-l — j )V) -7 ^=^;V\ - 4- (2-7* Mfy^gyl^) t 0 ^^i»- ^ 

MM 

25 MS m/e (ESI) 470 (MH + ). 

1- {4- [2- (4, 4 — P^^fv'/V) -4- (4-7* hdp^fcX 
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Ui?y-i-^^) -7^~ tv\ \f^^^-\ — <M zf#^—2—$ri/ tilt 

MS m/e (ESI) 484 (MH + ). 

1— f2— (4, 4 — iS^^/V*/? — 4 — (4—^ b^v^^y 

z^EZk] -4- (2j^2LJi^>^±zk) tf^yv'^ ifc^fc 

5 MS m/e (ESI) 472 (MH + ). 

4— [3— (4, 4 -v^^Vl^v^ p^^rjj-- 1 -4- (4-^9^ — 

MS m/e (ESI) 464 (MH + ). 

4- [3- (4, 4 -v^^Vl-v^ n^^rjj-- 1 -j^/U) -4- (4-^^V — 
10 3 — -± f-/Ulf^<7 ifl/— 1 — £Zkj 7x^;H -^/Ms U 

MS m/e (ESI) 464 (MIf). 

4— [3— (4, 4 — v^^vt^^ P^^vvlQ -4- (4-77>-2-^f;M 

MS m/e (ESI) 466 (MH + ). 
15 4— [3— (4, 4 — Z^S2k^£ v^^rl/M —4— ( 4 - 7 7 3 — <£_ 

MS m/e (ESI) 466 (MH + ). 

1— [2— (4, 4 — v^^vl^i^ p^ar-^-— l — j-^/U) -4- (4—^ 
b^py^— 1 (JU) 7a^] -4-77^- 2-^/1^^/1^°^^-^:/ #| 

20 

MS m/e (ESI) 492 (MH + ) . 

1- [2- (4, 4 p^frf— i -^c-/ix) -4- (4—^ 

MS 

25 MS m/e (ESI) 492 (MH + ) . 

1- [2- (4, 4^EfzH^£^L2Zk) -4- (4-j* b^rv-bf^y 
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MS m/e (ESI) 494 (MH + ) . 

1- [2— (4, 4 - j/^/Ui/? u^^cl/jV) -4- (4~^ V-$rl/\i°^y 
-1 — (;v) ~7^=-jV\ -4 -77^- 3 -^^^/^t: 0 ^ v>v 
5 MS m/e (ESI) 494 (MH + ) . 

1— [2— (4, 4 — p^^jh- 1 — -4-77 

MS m/e (ESI) 379 (MH + ) . 

1- [2— (4, 4 -v?j^/I^v^ p^arj^- 1 -xn;l/) 7^~/l^] -4-77 
10 ^— 3 — ^T/^^vH^T^^ tStt 

MS m/e (ESI) 379 (MH + ) . 
{4 - [2- (4, 4-v^^Vkv-^ p^ofr-fr — 1 — tf^^y? 

V— 1 — 4 M ^E-/l^ U ^— 4 f /Uj* ^ / V 

MS m/e (ESI) 412 (MH + ). 
15 1— [2— (4, 7 3^71^] -4-77^-2-^ 

7V ^fyl^ 2 v> V 

MS m/e (ESI) 381 (MH + ). 

1— [2— (4, 4 — P^^^) 7 j^/P] —4—7^^—3—^ 

2 0 MS m/e (ESI) 381 (MH + ). 

{4 - [2— (4, 4-S?Ji5 : -/^v^P^= 3 fT-- 1 7j:^] fcX^^ 

MS m/e (ESI) 410 (MH + ). 

{4— [2— (4, 4 — y^^Vi^7 P^^rvvP) 7;c~7l-] ^<7j^z 1— -± 
25 /W -Jl/— 1 — V 

MS m/e (ESI) 412 (MH + ). 
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1— [2- (4, 4 — y^rc^A-v^ H^±>2k0 Z^EZkJ ~4-^yf;kh°^7 
MS m/e (ESI) 371 (MH + ) . 

->^-4- [4- (4-^^7^-l-^f;V) -3 — (4, 4-v^t^ 
MS m/e (ESI) 470 (MH + ). 

Z/^ — 4— [3— (4, 4 — P^^vvlQ —4— ( 4 — ^yf/Vt:^ 

7-^^—1 — fAO ^^^/^] —2, 6 — v^^;Wfr^/frjJ 
MS m/e (ESI) 484 (MH + ). 

— 4— [4— (4 — tf/U7< v^— 1 -^T/l^) -3 — (4 

, 4 z^xf^y^ p^^vv^) ^^^/^] - 2 , 6 ^ gvPjEVl^ g ^ ffijfe 

MS m/e (ESI) 468 (MH + ) . 

1— [4 — * h^is— 2— (3, 3, 5, 5-fh7^f/^P^^) 

- /u] - 4 - 2! g gzk 7^ ^si^: 

MS m/e (ESI) 373 (MH + ) . 

1— [4— ^ h^ri-^— 2- (3, 3, 5, 5-fh7^f/^P^^) :7 a. 
-/V] — 4 — v^V Sftjfelfi: 

, MS m/e (ESI) 40l(MH + ). 
1 -A y-f^-JV-A- lA-^ h^riy- 2- (3, 3, 5, 5-7}>7^f/^ 

MS m/e (ESI) 387 (MH + ). 

1 uy*u \f/V^^-;V- 4 - [4-^ h^riy- 2 - (3 , 3, 5, 

MS m/e (ESI) 385 (MH + ). 

1— [4, h^rv^-2- (3, 3, 5, 5-ff7^f/^P^^ 
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MS m/e (ESI) 403 (MH + ) . 

1— -?^;V—A— [4, 5 -v^ h*ris— 2- (3, 3, 5, 5-fb7^f^ 

5 MS m/e (ESI) 417 (MH + ). 

1— [4, b^v' — 2- (3, 3, 5, 5 - r h 7 ^ f/^v'^ p^^^;W 

) ~7^;V\ - A-^^^^^V^ 
MS m/e (ESI) 431 (MH + ). 

l-[4, h^iX- 2- (3, 3, 5, 5-7b7^f/^P^>;V 

10 ) 7x^;H —4— (-T- b 7 t Kp \fy — 4 — 4_ jVff-jV) fc^^v^ HMMM. 

MS m/e (ESI) 459 (MH + ) . 

1 — u^^f^/U— 4 — [2— (3, 3, 5, 5 -f h 7 ^ f P^v'/l/ 

MS m/e (ESI) 397 (MH + ) . 
15 1— (4 — 2jJgvW^£ n^^v-;k) —4— [2— (3, 3, 5, 

MS m/e (ESI) 397 (MH + ) . 

1— ( 1 — ^J-jV^fxi idJV) —4— [2— (3, 3, 5, 5 — T h7^f^ p 

^^VVV) ^ac-ZVl tf^<7^V m^jt 
2 0 MS m/e (ESI) 371 (MH + ). 

1 - (7h7l: KPf-^b°7>-4-^f^) -4- [2- (3, 3, 5, 5 b 

MS m/e (ESI) 401 (MH + ). 

— [3— (4, A—-J^- = f-7V-y^^^^-y;V) -4— (4-7°Ph°;l/b°K 
25 =7^^ — 1— Z ^BZk] ~2, 6 — iS^^/U^E/UTfrV 1/ jfcgfe& 

MS m/e (ESI) 456 (MH + ). 
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4— f5— (4, 4 — jf^f-su-i/jr n^^-yjv) —2— Y^rjy— 4— (4— 
MS ra/e (ESI) 486 (MH + ). 

4- (4-7°p faVt^^v^- 1 -4M -3- (3, 3, 5, h ^ ^ ^ 

MS m/e (ESI) 368 (MH + ) . 

1— [3— — 2— (3, 3, 5, 5 - f b 7 ^ n^f - 1 -x 

- 4 -^p e^e^^^y 

MS m/e (ESI) 359 (MH + ). 
10 h^^^— 2— {4 - [2— (3, 3, 5, 5-fh7^W^P^^) Z 

MS m/e (ESI) 426 (MH + ). 

1— {4— [2— (4 — t — -f'f-SUZs? P^jryyP) ^j^Aj tf^^v^— 1 — 
15 Zf&^— 

MS m/e (ESI) 371 (MH + ). 

1— {4— [2— (4 — t — 7YA^ P^dp-i/;!/) ^^rz./^] tf^^v^ — 1 — 
^ } ~??l/—2— Jr—)V &Wt&. 

MS m/e (ESI) 373 (MH + ) • 
20 b7^-4-^f;^-l - [2- (4-t-7 < f/^P^^) ;7^r^] 

MS m/e (ESI) 371 (MH + ). 

i/X— 4 —-f'J-fV— 1 — [ 2 — (4 — t —y^iVZstr u^^js/U) 7 tv< 

g v^- 2 -^-^ Mt^: 

25 MS m/e (ESI) 371 (MH + ). 

2— {4- [2- (4 - t zT^^ P^dr^/U) ^zc^yl^] g y? ^ - 1 - 
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MS m/e (ESI) 358 (MH + ). 

4— (4 - t — -f^f-As*/? P^vTl^) -3 - (4— 1 f/^ 

5 MS m/e (ESI) 382 (MH + ). 

2— {4 — [2— (4 - t — /fTVv^ E^l±^2ld 7a^;l/] ^7^-1- 

MS m/e (ESI) 398 (MH + ). 

2— {4 — [2— (4 — t — xi^^%s>V) ^7=c=l;U] ^^-Jls— 1 — 

10 *f/W — 1 — t:°^<y *?-y— 1 — f y^P/N'y- 1 —Jri/ 

MS m/e (ESI) 440 (MH + ). 

2— {4 — [2— (4 — t — -f'f-A'i/? u^^-jy/U) ~7 kVyv'^-l- 

-N-^f/i/7th7u t mmm. 

MS m/e (ESI) 372 (MH + ). 
15 3 — {4 — [2— (4 — t =1 ^gvWv^ p^jryyi^ ^^^y^] ^±2J^ZI 1 z: 

MS m/e (ESI) 384 (MH + ). 

2— {4— [2— (4 — t — -?=f-}V-yt> 7 ^7^^-!- 

-N-^T y^n tf/^Xir f7^ K 
2 0 MS m/e (ESI) 400 (MH + ) . 

2— {4 — [2— (4 — t — y*=f-}V*/$ u^^-jy/V) -y =^^jV\ ^7^-1- 
^ ;V) -N-xf;l/-N-^f/l/7t K 
MS m/e (ESI) 400 (MH + ). 

2— {4— [2— (4 — t — -ff-Asl/p u^^-xyjV) ~7 ^—;V~\ f^^v^— 1 — 
25 <QM -N, N-^x^7th7^K ffijfefefc 

MS m/e (ESI) 414 (MH + ). 
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2 — (4— [2— (4 — t — 2^fVkv^ P^aryyl/) ^^^/U] b°^7^- 1 — 

-N- (2-j* hjev^VlQ T-fehT^ K jfclfejfc 
MS ra/e (ESI) 416 (MH + ) . 

1— [2— (4-t-7'f-;^n^^) -4~^f;^V7^y 

5 

MS m/e (ESI) 315 (MH + ). 

1— [2- (4-t-/f;^P^v'^) -4-xf;l/^7v ; > 

MS m/e (ESI) 329 (MH + ) . 
io 1— [2— (4 — t — r/f-iV^^ n^^r-f-— l — y ^=-)V), — 4— j^/i- 

MS m/e (ESI) 327 (MH + ). 

1— [2- (4 — t — -f^JVi/V p-^jj- — l -^-ju) y^^;V] — 4— P 

^ p tf /V ^ gyp g g£ i/ m.m^. 

15 MS m/e (ESI) 353 (MH + ). 

N — 7*^/V—2— {4 - [2- (4 — t — ^fyt^g p^a^/p-) ^^-/p-] 

MS m/e (ESI) 414 (MH + ). 

1 -7/>y~ 1 2 - {4- [2 - (4 - t —-ffjV*/? g^jj^) 2 

20 j^/Kl v^-l nrlZk] 

MS m/e (ESI) 454 (MH + ) . 
[3— (4 - t — -f'f-jVZ/V p^jf^yVQ —4 — (4— 1 f 

yp-) y ^ =-}V\ ^ ^-jvt % >: ^Ife^ 

MS m/e (ESI) 386 (MH + ) . 
25 [3— (4-t-7'^v / ^P^ j rv / ^) —4— ( 4 — zf^-/V\f^< s 7 1 — ^ 
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MS m/e (ESI) 400 (MH + ). 

1 — rftf-As— 4 - [ 2 - ( 4 — t —•y^/Vjy^ p^^vVl^) - 4 - tf U 3 - 

MS m/e (ESI) 434 (MH + ). 
5 [3 — (4 - t ZLZ^Jkl^. P^^rf— 1 -J^7l^> -4- (4 -y^Vl^H 0 ^^ 

MS m/e (ESI) 398 (MH + ). 

l-7"ptf;l/-4 - [2 - (3, 3, 5, 5-f f7^f^n^f-l-^ 

10 MS m/e (ESI) 341 QfflO. 

1— (fh7bKPtf7>'-4-^;Mf^) -4- [2 - (3, 3, 5, 5 — *r 

MS m/e (ESI) 399 (MKT) . 

1— 37^/^—4- [4- (4 h^-^^ a ^V 1 — ^fAp -2— (3, 3, 
15 5, 5 — f7^W^ p^dr-jj-- 1 — j^/u) ^7^^/l^] g^Zi^ 

MS m/e (ESI) 468 (MH + ). 

1 — p^p fcT/t^ ^71^— 4 - [4- (4 — 7^ b^^t^U 1 —^f/U) — 

2— (3, 3, 5, 5 - f h 7 ^ P^^f - 1 -x^/U) ^^-yl^] 

2 0 MS m/e (ESI) 466 (MPT). 

1- [4- (4-^ -2- (3, 3, 5, 5-Trf- 

7 ^ 7Vt^^ P^^rf-— 1 — o^AQ ^7j:^/ix] — 4- (ff7t:KPb°7>-4 

MS m/e (ESI) 510 (MH + ). 

25 1 — Z7^^-3 [4- (4-7^ h^r^bXi) 1 

-2 — (3, 3, 5, 5— ; rh 1 7?l*7-/l'i/?V^*-y—l—^=-M 7^=-/lsl \f 
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MS m/e (ESI) 492 (MH + ) . 

1- {4- [4- (4-^ b^^p^y-i-Y/i.) - 2 - (3, 3, 5 , 5 

5 $z/- 2 -Jri/ 

MS m/e (ESI) 482 (MH + ). 

1- (2-2jMt>^±Zk) -4- [4- (4-^ Mfjx^Jj j?^- 1 T/k) 



-2— (3, 3, 5, 5 - 
















MS m/e (ESI) 470 (MIf). 








1- [4- (4-^h^ri- 


't?-<ij v 5 ^- 1 -4M -2- 


(3, 3, 


5 , 5 -7" h 



MS ra/e (ESI) 456 (MH + ) . 

[4— (4-7* h^y-tf^y l -4M — 

15 2— (3, 3, 5, 5-7h7^f/^P^^) r^^/tx] tf^I^v^ ^ 

MS tn/e (ESI) 468 (MH + ). 

1- [4- (4-7< h^vj^iij 1 -2- (3, 3, 5, 5 h 
Z2L±Zkj^-E^^vZkO ^rc^/k] - 4- (7f7^KPb'7y-4 jA^^j 

20 /^) tr^<7^^ tn&fi: 

MS m/e (ESI) 512 (MH + ). 

1- {4- [4- -2- (3, 3, 5, 5 

a-^ mm. 

25 MS m/e (ESI) 484 (MH + ). 

1- -4- [4- (4-^ h^^'J^y-l-^;P) 
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— 2- (3, 3, 5, 5 -f b 7 ^ f P ^^r^) 7 x fcVy v^^ |g 

mm. 

MS m/e (ESI) 472 (MH + ) . 

4- [4- (4 - yf;l/^7^V- 1 — -l" ^k) ~3- (3, 3, 5, 5-7" 
MS m/e (ESI) 440 (MH + ) . 

4- [4— (4—^<i/^- / ut:^<7i/l/-l-4sU) - 3- (3, 3, 5, 5 h 
MS m/e (ESI) 454 (MH + ). 

4- [4- (4 -v^ P7°P fcV^^Vt^^v^- 1 --f /^) -3- (3, 3, 
MS m/e (ESI) 438 (MH + ) . 

4 - {4- [4 — (fbytF'P 4 f/K^ gvlQ S?^ — 1 -^T/U 

] — 3— (3, 3, 5, 5 — g b "y^^JVZ/? p^fr-fr — 1 -j^-yix) 

MS m/e (ESI) 482 (MH + ) . 

4- [4— (4— 77^- 3 — ^f/^T^t 0 ^^ 1 — ^/lx) - 3- (3, 3 

, 5, 5 h 7^ P^f - 1 7a=/V] y ^ mm 
m. 

MS m/e (ESI) 464 (MH + ) - 

1- {4— [4 — ^E/Ut^s V ly— 4 — s( JV— 2 — (3, 3, 5, 5-fb7^W 



MS m/e (ESI) 454 (MH + ). 

4- [4- (4 — Zff-fls^^ 1 f/lp -3 - (3, 3, 5, 5-7"h^ 
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MS m/e (ESI) 442 (MH + ) . 

4- f4- (4 1 -4 M - 3- (3, 3, 5, 5 ~T h 

MS m/e (ESI) 456 (MH+). 
5 4 - [ 4 _ (4 - ^^ p/p ^bVy ! -3- (3, 3, 

5 . 5 — T h 2 ^ ±Zk±^ p ^Zk) Z ^ E^k] U ^ ifilfeffi 

MS m/e (ESI) 440 (MH + ). 

4 - {4 - [4— (zLh_2_^Jjg tf fcV^^V — 1 — f 

] -3— (3, 3, 5, 5 — ^=3-/^? p-^jfyyu) ^jin/lx} ^/t^ g ^ 

io ffigm 

MS m/e (ESI) 484 (MH + ). 

4- [4— (4-^>- — 3 — ^/t^^Vl^°^^ v^- 1 -3 — (3, 3 

MS m/e (ESI) 466 (MH + ). 
15 1 - { 4 — [4 -^/l^/fr U 4 = j> = 2 - (3 , 3, 5, 5-ff7^W 

MS m/e (ESI) 456 (MH + ). 

4 - {4, — [4- (2 — ;* h^->Ji=F-/^) -tf^y-^V- 1 -4/^1 - 3 - (3, 3 

20 MS m/e (ESI) 444 (MH 1 ") . 

1- [4- 1— ^f/U) -2- (3, 3, 5, 5 -7" h 

=7^^-/uzy^ u^3fz//v) 7x^;i/] — 4 — fcT7kbr^<7 

MS m/e (ESI) 470 (MH + ). 

1- {4=— [4- W -2- (3, 3, 5, 5 
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MS m/e (ESI) 498 (MH + ). 

2- (4- C4- (4-;* h^^bf^U 1 z^jVk) -2- (3, 3, 5, 5 

-fh7^W^ A!! g-^) ^jz^yi^l 1 /jd — N — 

Tir K &8t& 

5 MS m/e (ESI) 485 (MH + ) . 

(R) -1- [4- (3-^h^P!)^-l-^^) -2- (3, 3, 5, 
5 h 7* gvk±^ P^^-^/k) - 4 — bT/H^^S^ MtH: 

MS ra/e (ESI) 442 (MH + ). 

(R) -1 — [4- (3-^ b^rv'b'PD^y-l-^^) -2- ( 
10 3, 3, 5, gvWxg p yylQ ^7 ^ tv<^ ^ ^Eft*^ 

MS m/e (ESI) 456 (MH + ) . 

(R) - 1 — p^p bT/U;* tV^-4 - [4- (3—^ h^Pg^y-l- 
^/^) -2- (3, 3, 5, S-rhy^f^P^^) 37^^^] b:°^^ 

15 MS ra/e (ESI) 454 (MH + ). 

V;*— 2, 6 —S^^/U-4— [4- (4-^Pb>tV7V ; y-l-4'/H -3 
— (3, 3, 5, 5 Y"7 * f/^^^ P^^r I'M 7x^;u] ■sfr/Vxfr U ^ ffi^ 
jj[ 

MS m/e (ESI) 456 (MH + ) . 
20 v^-4- [4- (4 -v-^ PT'P W ^^7^^- 1 -Y/^) -3 - (3 

, 3, 5, 5 — f P^jf^vP) ^j^/I^] —2, 6 - v ; ;>t5Vwe/^- 

MS m/e (ESI) 468 (MH + ) . 

1- [4- (4-^f-^^7^y-l— -3 - (3, 3, 5, 5 -f b ^ 
25 p< gvWX ^ P g^jg- yyVQ ^ - U^-4-^/^M?;l/ jQjjl 

MS m/e (ESI) 465(MH + )\ 
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(S) -1— [4- — (M -2- (3, 3, 5, 

MS m/e (ESI) 442 (MhO . 

(S) -1—^/^-4- [4- (3-^ b^b°n — f/lQ -2- ( 
5 3, 3, 5, 5 -r h 7 ^ f v';!/) :7^~/l/] 

MS m/e (ESI) 456 (MH + ). 

(S) - 1 - ^p/p Wf-;V-4- [4 - (3 — b^i^tf p JJ v^- 1 — 
-^/l^-) -2— (3, 3, 5, S-ff^^f^P^/V) ^^c^7lx] g^iZ 

£>: mmM 

10 MS m/e (ESI) 454 (MPf). 

1- [2- (4, 4 —i?^ l 7-/l'ZsJr P^^-^/k) -4- >?y 

- 1 QV) 7x=/k] - 4 h>^7 

MS m/e (ESI) 470 (MH + ). 

l-v'^P7 i 'PtiV^f^-4- [2— (4, 4 — v^gvlL^g P^^yyt/) —4 

is - (4-ji hjrvjg^y -Ji/— i -^f/^) 7x^;i/] tr^<7-^^ 

MS m/e (ESI) 482 (MH + ). 

1 -j/J? uz?v \£7V*^-;V- 4 — [2— (4, 4 — v^^/u^ —4 

MS m/e (ESI) 438 (MH + ). 
20 (R) -1— [2— (4, 4 - is ? P^^rC/^) -4- (3-^ h^r^tf 

py^-l-^;i-) ;7^~/Kl -4-7°nt°/v^7v ? y j&Bfeti: 

MS m/e (ESI) 442 (MH + ) . 
(R) - l—y'^/V- A - [2- (4, 4 z= i^2^k±^_E^±v2k) —4- (3 

25 MS m/e (ESI) 428 (MH + ) . 

(R) -1— [4- Q-xf^b'py^y-l-^^) -2- (3, 3, 5, 
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MS m/e (ESI) 456 (MH + ) . 

(R) - 1 ~-y? u^fu A - [4- (3 —a: h^^tfP p -yy- 1 - 

dj^H —2— (3, 3, 5, 5-7f7^W^P^V/V) 

MS m/e (ESI) 468 (MH + ) . 

1— [4— 2— (3, 3, 5, 5-Tf7^f^P^11-l-^ 

7x^/P] — 4 — :7° P If ^ ift^ii; 
MS m/e (ESI) 359 (MH + ) . 
10 1— [4— Z7/ls$-T2 — 2— (3, 3, 5, 5-fb7^f^P^^) 7=^ 

- /U] -4-7°P g ^ 

MS m/e (ESI) 361 (MH + ). 

1— j/f uz fxi}i°;U^^/U- 4- [4 — 2— (3, 3, 5, 5-f f7 

u^3ci//u) -7^~?v\ n°^y-Jy 

15 MS m/e (ESI) 373 (MHO . 

l-7°Pt:>-4- [4-fc°Pv ; y-2-^;W2- (3, 3, 5, 

gvi^yg rfr^viQ tr^^i^^ nj^gt^: 

MS m/e (ESI) 420 (MH + ). 

1 — p-7°p fcT/i^fyU— 4— [5— 77/U$-u — 2- (3, 3, 5, 5~rb7 
MS m/e (ESI) 373 (MH + ) - 

4— (4-^^ p7°p tf/i^^VH^^y^- 1 -3 - (3, 3, 5, 5 

MS m/e (ESI) 380 (MH + ) . 
25 i-^P7°P [3-7/l/tP-2- (3, 3, 5, 
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MS m/e (ESI) 371 (MH + ). 

2-^^-5- [2- (3, 3, 5, 5— 7=- h7^f^P^f-i-x= 

7x^] -2, 5 -'^Tif ^ p [2. 2. 1] jfcgjm 
MS m/e (ESI) 367 (MH + ). 
5 1— [2- (4 — t — •? s f-?\s*/# P^^jj-— 1 — =^=-;V) y zc~]iV\ — 4 — (1 — 

MS m/e (ESI) 369 (MH + ). 

1— [2- (4-t-7'f/^P^^) -4- (1— ^=f-)V7*=f- 

10 MS m/e (ESI) 371 (lfiT). 

2— {4- [2— (4- t-7'f;^P^^) Z^^Zk] tf^^v^-l- 

MS m/e (ESI) 440 (MH*) . 

4 — [2— (4-t-7'f/^P^v'/V) -Jl/— 1 — 

15 >g^c^y^X^ K 

MS m/e (ESI) 372 (MH + ) . 

3— {4— [2— (4 — t — -f^A^_2L E^±vvjd bVyv'^-l- 

MS m/e (ESI) 398 (MH + ) . 
20 1- [2- (4 — t — -f^-;V^V P^vTl^) 2^^Zk] -4-^y7'f/V^7 

MS m/e (ESI) 357 (MH + ). 

1— [2— (4 — t — -ff-JVlst P^-^-^— 1 — ji^/V) — 4— >fy^ 

25 MS m/e (ESI) 355 (MH + ) . 

2- {4 - [2— (4^t-^f;l/^P^/V) Z^^Zk] fc^^v^-l- 
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(3, xj?yy mMM 

MS m/e (ESI) 454 (MH + ). 

l—^VV— 4— [2— (4 — t — rff-zVi^^ v^*r is/Is) -^4— f-^r^oL^ — 2 
MS m/e (ESI) 439 (MH + ) . 

1 -Zf^jv— -4 — [2— (4 — t — 2^Vl^£ g^^yy^) —4—^^^^^-^ 

] g^zi^ 

MS m/e (ESI) 371 (MH + ). 

\-y^jV— 4 — [2- (4— t —-?J-;V%/t> vi^^jy/U) -4-f7/'^-2 

f 71^- 7 j: r^/R] 2J^> 

MS m/e (ESI) 440 (MH + ). 

1-^^/1^—4— [2- (4 — t — zf^JV^/f n^^rjj-- 1 — — 4— 22k 

MS m/e (ESI) 373 (MH + ). 

1— T/^/V— 4— [2— (4 — t — rf'f-JVZ't v^$ri/M — 4— ~7 jVJtxi-? 
MS m/e (ESI) 375 (MH + ). 

l-^O^V^—4— [2— (3, 3, 5, 5 — T h7^f/^ p^^jj-— 1 — 
MS m/e (ESI) 369 (MH + ). 

l-^y^f/t/-4- [2- (3, 3, 5, 5 — 7=- p^^-th- 1 - 

MS fli/e (ESI) 355 (MH + ) . 

l—^Q"f-/U— 4— [2— (3, 3, 5, 5-fb7^f;^P^^) 
MS m/e (ESI) 371 (MH + ). 
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l->fy^f^-4- [2- (3, 3, 5, 7 
MS m/e (ESI) 357 (MH + ). 

1 — -y=7iy— 3 — -± =f-;v— 4 — [2 — (3 , 3, 5, 5 —f- V v ?<■ =f-jv^^7 g 
MS m/e (ESI) 379 (MH + ). 

1 fy^f/W4- [4- (4 h^^t^y v^- 1 — QU) -2- (3, 

3, 5, 5 - ^ f 7 ^ f P^f - 1 -x^/V) 21^^k] tf^T^^ j[ 

10 MS m/e (ESI) 468 (MH + ). 

1- [4— (4-^ f^-^tf^y v^- 1 — QU} -2- (3, 3, 5, 5 -*t Y 

MS m/e (ESI) 484 (MH + ). 

y^f^/v- a- [4- (4-/ — jjV) -2- (3, 

15 3, 5, 5 - f h 7 / f P^^r^/U) ~7 ^~;V~\ ^<yj^ 

MS m/e (ESI) 470 (MH + ). 

1 -77 ^— 3 = ^£/l^g7P = 4 - [4— (4-/ y'y-l QV) 

-2- (3, 3, 5, 5-Th7/f/^^P^^) 7x^;U] hXy^y j| 

2 0 MS m/e (ESI) 494 (MH + ). 

4- [4— (4 — f y^/Vb 0 ^?^^-!-^^) -3- (3, 3, 5, 5 

f7^f/^ p^-^-y-- 1 — /v) 7 ^=^v] y ^ 

MS m/e (ESI) 440 (MH + ). 

4- [4— (A-^n\f;V\f^y^J^-l-^;V) -3 - (3, 3, 5, 
25 g ^ gvVi^ P ^jf^Tlp 7 r^/lx] -^-A-Tfc y 

MS m/e (ESI) 428 (MH + ) . 
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4- f 4 - (4 — -3- (3, 3, 5, 5 — y 
MS m/e (ESI) 442 (MH + ) . 

\--f^-)V- A- [4— -2- (3, 3, 

MS m/e (ESI) 484 (MH + ) . 

x _ (4_ p4 y y?^- l — f/k-2- (3, 3, 5, 5 — f7^W 

MS m/e (ESI) 454 (MHO. 

1 — 1 — 2— (3, 3, 5, 5-7f7^f/^P^ 

rfrvvk) Z^BZk] -4-7°Pb>b°^7v ? ^ ^M^: 
MS m/e (ESI) 426 (MH + ) . 

1 — ~f=f-)V-A - [4 — v^ — 1 -^T/^— 2 - (3 , 3, 5, 

MS m/e (ESI) 440 (MH + ). 

x _ [ 4 - pt°p t^l^rf^v^tf-^S^- 1 — <M — 3 — (3, 3, 

MS m/e (ESI) 452 (MH + ) . 

>^-4- [4_z (4 — ^^/l^tf^T? v^- 1 -^/^P - 3- (3, 3, 5, 5 — 
MS m/e (ESI) 470 (MH 4 ") . 

!_ f 4 - ( 4 - 7°P c°^7 ^^-1 — f -3- (3, 3, 5, 5 —*r Y 
MS m/e (ESI) 451 (MH + ) . 

1—^^-/^—4— [2— (4, 4 — v^fvl^v^ P^^^) —4— (4— J^f^r 
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MS m/e (ESI) 484 (MH + ). 

1- f2- (4, u^^r^/U) -4-t:V^y?y-l-^7x 

MS m/e (ESI) 426 (MH + ) . 

(R) -1—^/1—4- [4- (3-xb^j/tfppj?y-i — f/u) -2- ( 



3, 3, 5, 5—T h7^f^P^^) 




MS m/e (ESI) 470 (MH + ) . 




\—-f^-jV— 4— [4— 2— (3, 3, 


5, 5 — T Y *7 * s $-ft'*/9 n-^ 


=3MJ— 1 -ac-/l/) f-^v 5 ^ i^St^ 


MS m/e (ESI) 373 (MH + ) . 




1 — nzfn fcVi^ =f-;v— 4 — [4— 


-2- (3, 3, 5, 5 


^ f-;l/^i7 a^t- 1 -x^;l/) 7x=;W] tf 





MS m/e (ESI) 371 (MH + ). 

1— l4—Z7/U^-u— 2— (3, 3, 5, 5 - T h 7 ^ ^->7 P^f - 1 -x 
—As) y^.=-;V\ -4— (fl-7bKpfc 0 7y-4-^;^f;v) fc^^v^ jj 



MS m/e (ESI) 415 (MH + ). 

1— -f'f'jV— 4— [4— 2— (3, 3, 5, 5~ff7^f/^P^ 
MS m/e (ESI) 375 (MH + ) . 

1— [4 — ^/V^-P— 2— (3, 3, 5, 5-fh7^f;V^P^V/V) 7^ 

-/i.] - 4 — (ff7bKp^7 4 — f/w< g2k) 

MS m/e (ESI) 417 (MH + ). 

1— 2— (3, 3, 5, 5-ff7^f/^P^/V) 

MS m/e (ESI) 361 (MH + ). 
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l— y^/v-A- [5 —yjvirxn. — 2- (3, 3, 5, 5 — g h 7 ^ *3-jv-y? 
yyi^) 7 s *^ 2 2 ^ 

MS m/e (ESI) 375 (MH + ). 

1— [5— y/Virn— 2— (3, 3, 5, 5-T l-7^f;^P^^/V) 
5 -4- (ff7t: KPb c 7^-4—f;Mf;^) tf^v^ 

MS m/e (ESI) 417 (MH + ). 

4- (4 -T^/Hf^^v^- 1 — jJV) -3- (3, 3, 5, 5-7^7^f/V 

g^^^to ^^y~ b 2 ^g|^ 

MS m/e (ESI) 382 (MH + ). 
10 4- [4— (^b^t KPt°7y-4-^;U/f;V) ^y^y-l-^^] —3 

- (3, 3, 5, 5-rh7^f/^P^^) ^<>y*^MJ/^ Sfcjfejfc 
MS m/e (ESI) 424 (MH + ). 

1- (ff7bKPb 0 7^-4-^;Mf;P) -4 - [2 - (3, 3, 5, 5-7" 
h ^ ^71^7 o^^vyl-P — 4 — f7y- 2 — ;V7 jV\ tf^^v^ 

15 

MS m/e (ESI) 482 (MH + ) . 

1 — -ff-As— 4— [3 — 7Vt^-p — 2- (3, 3, 5, 5~7f7^W^P^ 

MS m/e (ESI) 373 (MH + ). 
20 2 - {4- [2 - (3, 3, 5, 5-fh7^f/^P^^) 7x^/1/] fcT 

v^- 1 — ^JV^ =3~M ■v / ^p7 p p/-n°^7J/^#>-^^^^T^ K MjfeHi 
MS m/e (ESI) 412 (MH + ). 

v^-2 — {4- [2— (3, 3, 5, 5-7f7P<f^P^^) :7^:=. 
/V] b°^v>V- 1 — ^/i^^vi} ^ p / p^'^/^^^ W ^ K M 

25 

MS m/e (ESI) 426 (MH + ) . 
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1- (l-^f;^^D/P Wf/^) -4- [2- (3, 3, 5, 5-Th9 
MS m/e (ESI) 369 (MH + ). 

1- f2- (4— t —-f^/Vl/t? p^vjfyv^) ^7^-/W] -4--7°P HVH^yS? 

5 V ^st^: 

MS m/e (ESI) 343 (MH + ). 

1 --zf^;V— A— 12— (3, 5 —i?* s 7sl'l/? p^^V^) tf^^v* 

MS m/e (ESI) 329 (MH + ). 
10 A— [2 — (4 - h !J 7;^n^f;^^p^^^/V) ~? =c=^;v\ \f 

MS m/e (ESI) 369 (MH + ). 

l-{4- [2- ( 4 - t -y^JVi/Z P^drj/yU) ^^-/l^] f-^v^-l — 
^;H7'^ ^- 1 -^-^ 
15 MS m/e (ESI) 393(MNa+). 

1 -^=f-;V— 4 — [ 2 — (4 ^7^1^ p^^yy^) 7^^/^] ^ 

MS m/e (ESI) 377 (MH + ). 

3- [4- (4 — t — -f=f-7\s%/? n^^yyix) -3- ( 4 - rf^'JV^^'y v^— 1 

MS m/e (ESI) 443 (MH + ). 
[4- (4 - t — Zl2l2k^£ E^±j^Zk) - 3- (4-7^^7^^-!-^ 

MS m/e (ESI) 459 (MH + ). 
25 l- [2— (4 — t — -f^-iv^yy u^^-jyM — 4 - U v^- 1 — ±A^Z ^ — 
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MS m/e (ESI) 438 (MH + ). 

1- T2— (4 - t --f^-JV^Z vi^^ri/M -4-fc°^i) Z?^— i —jjx,-?-^- 

MS m/e (ESI) 426 (MH + ). 
5 4— [4- (4 — t -y*=5-}V^/? p^^ryy!/) -5 — (4-7^^7^-1 

MS m/e (ESI) 472 (MH + ). 

1-^^-71^-4— [2- (4-t-7''f;^P^^) — 5—;* h^rv--4- 

10 MS m/e (ESI) 500 (MH + ). 

1—^^-/1^—4— [2- (4 — t — P^^-i^/k) —4— 

MS m/e (ESI) 514 (MH + ). 

1— [2 - (4 — t —rf^-JV*/? u^3cZ//U) — 5 — ^ h^rv^— 4 - (4 — ^ 
MS m/e (ESI) 498 (MH + ). 

1— [2— (4, 4 — S/xf/l/j/^ p^^jj- — i — 31 ^/^) — 5 ~ ?l 

2 0 MS m/e (ESI) 385 (MH + ). 

1—7-^/^—4— [2— (4, 4-^xf;V^p^j/;t/) — 5— 7* K3^:7j. 

MS .m/e (ESI) 387 (MH + ) . 

1— [2— (4, 4 — ^xf —5—^ b*rZ/7 -4 — 

25 ^° p tv^ g j£ 1/ 

MS m/e (ESI) 373 (MH + ). 
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1 --f^-lV— 4- [5— * (3, 3, 5, 5-Th7^^/^P^ 

MS m/e (ESI) 385 (MH + ). 

1- [5-^b^v--2— (3, 3, 5, 5 = jg b7^f^ p^^f-- l 
MS ra/e (ESI) 371 (MH + ). 

1- [5-,* b^->- 2 — (3, 3, 5, 5 — f LliLgvkv^ P^^yylQ 17 
/I/] -4-7°pbVPt:°^7v ? y ^M^: 
MS m/e (ESI) 373 (MH + ). 
10 4— [5- (4, 4-y"^f-;US/^P^^^) — 2 — t< h^r'>— 4— (4— 

MS m/e (ESI) 458 (MH + ). 

1 — [2 — (4, 4 -i^ ^/l/js? p^drf-— 1 -oz-yt/) — 5 — ^ 

15 MS m/e (ESI) 357 (MH + ) . 

1 — y^jV-A— [2— (4, -5-^ h^7x 

MS m/e (ESI) 359 (MH + ) . 

1- [2- (4, J-^SVZ/? p^^jj-- 1 -j^-yv) -5-^ b^v^^c — 

20 /p-] -4-^°p b°/l/t^7^y 

MS m/e (ESI) 343 (MH + ) • 

1- [2- (4, 4 J- J-Jis*/? u^^-jyjU) —5-^ h^>7i^] — 4 — 

MS m/e (ESI) 345 (MH + ) - 
25 1 — iy^ tiy 0 v2]- 0 /u^^-/u— 4— [2— (4. 4 — ^vi^^ o-^fr-fr— 1 — j. 

^/l^) - 5 - ^ h ^ ^/k] ^ 1/ 
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MS m/e (ESI) 355 (MH + ). 

h>^f-;U-4- [2- (4, -5 

MS m/e (ESI) 357 (MH + ). 
5 1- [2- (4, 4 —ifff-tVi/? P-^H?— 1 -x- /t-Q -5-^ h^S/7xn 

/P] —4- (fF7tlFPH°7y-4-^/Mf^) t^7v^ ULifeHL 
MS m/e (ESI) 399 (MH + ). 

1- C2— (4, 4 - ^yl- ^ P ^ ->yi) —5—^ Mti£2Ls^Zk] — 4 — 

10 MS m/e (ESI) 401(MH + ). 

1- [2- (4, 4-^5^^ p^^-fr- 1 -=r,=./V) -^-^Y^jy^r^- 

MS m/e (ESI) 371 (MH + ). 

1 — P7°p faV^^/P— 4 — [5 — /■ h^Z/— 2- (3,3,5,5 — T h g ^ 
MS m/e (ESI) 383 (MH + ). 

l-^p/ph°;^f;l/-4- [5— ^h^v^— 2— ( 3 , 3 , 5 , 5 — y- fc g ^ 

MS m/e (ESI) 385 (MH + ) . 
20 1-^^71^-4- (2-^fc°P [4. 5] ^^7— 7 8 ^(JUT. ^— ^) ^ 

MS m/e (ESI) 353 (MH + ) . 

1 p-7°p tf/t^ 4— (2— ^h°p [4. 5] ^^7— 7— J^V— 8 — f 

25 MS m/e (ESI) 351 (MH + ). 

1-^p7°p Wf;l^-4- (2-7b°P [4. 5j_g#-8 — f/P-^^^/W 
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MS m/e (ESI) 353 (MH + ). 

1- (2-^t°P [4. 5] 7 s jJ—7—^l/—8 — i;V-7a^=-;V) -4- (jr f g 

5 MS m/e (ESI) 395 (MH*) . 

1— [4- (2— ^h°P [4. 5] ^#-7—^^-8 — f;l/7x^;» fc^^v* 

MS ra/e (ESI) 367 (MH + ) . 

1— [4- (2— ^tfn [4. 5] 7*33—8— 4 tf^ 7 > — 1 — 4 

10 jV\ Zf? I/- jfe^jfe 

MS m/e (ESI) 369 (MH + ). 

1 — {4— [2- (4, 4 -v^^Vt^^ g^dr-ff-- 1 -j^/lQ -s-^f^-cy 

MS m/e (ESI) 37l(MH + ). 
15 [2—^ b^r->— 4- (4 - 7°p b°;Pt:°^7 v^y- 1 — f ^) -5- (3,3,5, 

MS m/e (ESI) 416(MH + ). 

4- [4— (4— Zfn \f/V\f^.=7^-^— 1 =J £Ap -3-^b°P [4. 5] f-ft — 
7 — j^ — 8 2^7x5 /u] ^/^U ^ jg^j 
2 0 MS m/e (ESI) 424 (MH + ) . 

4- [4- (4— ^tvH^T^^— 1 — fA-) -3-^b:°n [4. 5] ft)-7 

—^> — 8 — f/t^j^/Kl y ^ jfiifeife 

MS m/e (ESI) 438 (MH + ) . 

4 — [4— (4 — 1/^7 n^fn bVMf-/^t:°^7^y- 1 -3— ^b°n [4 

25 . 5] y^fr— 7— J^— 8 — f ;V7j^;V] ^Ev^afc U ^ jgjgg 

MS m/e (ESI) 436 (MH + ). 
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nb°7y-4— f;Mf^) t°^7 W- 1 zjjVk] :7 ^~/H^/l^ U >- j|gt 

m 

MS m/e (ESI) 480 (MH + ). 
5 4- [4- (4-7*^/^^7^- 1 [4. 5] g^z8 

MS m/e (ESI) 440 (MH + ). 

4- [4- (4-^^ u^fu^/Upi^/U^^^iy— l /U) -3-^b°P [4 
. 5] f^-8-^;w7x=;u] ^;w»!Jy jfcjfejfc 
10 MS m/e (ESI) 438 (MH + ). 

4 - { 3 — X b°P [4. 5] 7^-8-^/1-^—4- [4- (Tf7bKPfc 0 7>- 

MS m/e (ESI) 482 (MH + ). 

1— [4— (4— =E-/^U ^— 4— ^f/l^— 2— .Xtfn [4. 5] 7^77—8—^/1^:7 
15 ^-/i^) ^7^^- 1 — -Y /Pj zftris—Z—jtls jfc^ffi 

MS m/e (ESI) 454 (MH + ). 

1- [4- (4-^ h^^tf^y 1 — f/U) -2-7h°P [4. 5] — 

7-^V-8 QV^zc—tV] — 4— 7"q tf;l/^7^^ jfiMlfc 

MS m/e (ESI) 452 (MH + ). 
20 1-7*^/1—4- [4- (4—^ b^^tf^U v^- 1 -^f/W) -2-7b°P [4 

. 5] r^-7-xy-8-^;W7a^] fa°^<^v^ ^l^it 

MS m/e (ESI) 466 (MH + ). 

1- [4- (4-^ h^rv-tr 0 ^y^V-l — f/lQ -2-^h°P [4. 5] gf 77 - 
7 -J-^- 8 — ^ ;V7 jy\ — 4 — ^Q-^/U tf^<7 i/ls jfejfejj; 
25 MS m/e (ESI) 480 (MH + ) . 

1- [4- (4-^ K^-^t^y v^- 1 -^/P) -2-^h°P [4. 5] 7^77 - 
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MS m/e (ESI) 508 (MH + ). 

1—^^/1^—4— [4— (4-^ f/k) -2-7fc°P [4 

5 . 5] — r /LZ ^ -^3 g^Z ^ 

MS m/e (ESI) 468 (MH + ) . 

1 - [4- (4-7* frjrvlg^iJJ v^- 1 - n [4. 5] 7^77 - 

8 — f ;vy =^=-;V\ — 4 - (jr Y=7\i Kp tfy ^— 4 —^tv* gyV) tf^v^ 

Bftn: 

10 MS m/e (ESI) 510 (MH + ). 

l-{4- [4- (4-^ f^bV^^y-l — j ;V) — 2-^tfP [4, 5] 
7^77 — 8 ;vy hT^^S^— 1 — -^/W^^— 2— SMMM. 
MS m/e (ESI) 482 (MH + ) . 
[2— h^r^— 4 — (4 -^yf^h^7^>- 1 f/V) -5- (3,3,5, 

15 5 — =r Y 2 ^ tM^v^ g vvv) 2 E^k] >Lzj gvkZ § > *&Bi^ 

MS m/e (ESI) 444 (MH + ). 
[4— (4 — jy^7 p^p fcfVl^ v>;x— 1 — W A-) —2—^ f^-j/— 5 — 

( 3 , 3 , 5 , 5 — jr h Z ^ Q^^yyU) g ^^7^] gv^Z g ^ ^ 

2 0 MS m/e (ESI) 428 (MH + ). 

[2 -7* f^r->— 4— [4- (fh7t: ^0^7^-4-^^/^) b'^v^ 
-1— 47V~\ —5- (3, 3, 5, 5-7f7^f^P^/V) 

MS m/e (ESI) 472 (MH + ). 
25 1 — uzfn 4 — (4-b 0 ^'J i^y-l — f/v— 2— 7t:°c [4. 

5 1 — 8 — W ^7 j: fcfVv^ g£ y 
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l-7°Ph>-4- (4 — t°P V — 1 —J JV— 2 -^hTp [4. 51^-8 

MS m/e (ESI) 410 (MH + ). 
5 1-^p7°p W (4-t:°P']v ? y-l-^;P-2-^b°P [4. 

5] ^'^7-8-^/1^7^^/^) ^<yjjly 
MS m/e (ESI) 422 (MH + ). 

1- [5-^ h^fS/-4- h°py (3, 3, 5, 5-7"h^ 

£^vW^_P^jpj^) -4 — tf/Hf^<7 jftgSiL 

10 MS m/e (ESI) 442 (MH + ). 

6— i^^^-ju— 4— [4— (4-7°Pfc°^bX7^> / -l — f/Q —3 

[4. 5] ^ — 8—^/1^7^^/^] ^suitsy^ m.mi& 

MS m/e (ESI) 454 (MH + ). 

v^— 4- [4— (4 — v^>-— 1 — — 3— -Xfcfn [4. 5] gf 

is j3—%—4)vy^=-fv\ —2, 6 — z?* ^jv^jvik y ^ j^g^ 

MS m/e (ESI) 468 (MH + ). 

v^ — 4- [4- ( 4 - v-^ p 7°p t>/ f ;Ub^7 1 -3— 

p [4. 5] 7^^7—8 — f/^^^^/v] —2, 6— j^^/wfr/wfr y ^ ffiafcifc 

MS m/e (ESI) 466 (MH + ). 
20 4- [2-3^3^-4 — ( 4 —^^JUt°-<9 1 ~ 4 M -5 - (3, 3 

j|[ 

MS m/e (ESI) 498 (MH + ). 

4- [2-Ji h^r-^-4— [4— (ff7t:KP^'7y-4-^/^f;V) 
25 -^-1-^/1^1—5- (3, 3, 5, 5—7^ f7/f /^P^v'f- 1 -x 
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MS m/e (ESI) 526 (MH + ). 

4- [2-=ch' 3 ri^—4 — (4 -^P M°;V\i°^7 1 -^/^) -5- (3, 3 

, 5 , 5 —t fc z ^ -fvkng n ^±vvkO 2 s ^zkJ y >: 

MS m/e (ESI) 472 (MH + ) . 
5 1 -v-^ hVl^^y^— 4 - [2- (3, 3, 5, 5 — 7 1 h 2 ± gvk^jg p ^ 

3r yyu) 7 ^-/^] — 1 , 2 , 3 , 6 -7" hvt Kg_gJJ ffilfeffi 
MS m/e (ESI) 352 (MH + ) . 

l-/nbVl/-4- [2— (3, 3, 5, 5— jr h7^f^^ P^^v^) 

10 MS m/e (ESI) 342 (MH + ). 

1 b°/V-4 — [2- (3, 3, 5, 5— T h9 n^^K-V-- 1 — =£■ 

MS m/e (ESI) 340 (MH + ) . 

[2- (3, 3, 5, 5 - f b 7 ^ f P^f - 1 -x^ 

MS m/e (ESI) 354 (MH + ). 

1 p:t°p b°/t^ tV^— 4— [2— (3, 3, 5, 5-fb7>f/^P^ 











MS m/e (ESI) 352 (MH + ) . 
1- ( 2—Z7/V^TX=L=r.^/V) —A — 


[2- 


(3, 3, 5, 5 




^^i/M ~7=c—;u1 








MS m/e (ESI) 346 (MH + ) . 
1- ( 3 -7 ;VJrx=LZfu -4 


- [2- 


- (3, 3, 5, 


5 —7^ h -7^ "f-JVls? 


n^Sf-ZsM 7^~;v~] txij^y 








MS m/e (ESI) 360 (MH + ) . 
1- (4— ~7;V$-x=f7*^;V) —A — 


[2- 


(3, 3, 5, 5 
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6 — 7^ h7t Knt°D 4tH^ 


Mo m/e ^iiol/ ooo UVIn ) . 

1—^^-7^—4- [4—7/^13 


— 2 


w, o , o, o ypyy^ j Jy ^y y \-s 


^VVV) y^=/P] —1, 2, 3 


, 6 




MS m/e (ESI) 372 (MH + ). 
1 — y? n yn f-jv— 4 — 


[4 




* s f-?\ri/9 u^^y/V) 7i=;i^] — 


1, 2, 3, 6-Tb7t Knt'Dv'y Jft 


MS m/e (ESI) 370 (MH + ). 

4— [4 — yvM-n — 2 - (3, 


3, 


5, 5 —"t h 9 J-^-zisy? v^^cy/y y^ 


—/Ki — i — y n isgfett 


MS m/e (ESI) 360 (MH + ). 


— 2 


- (3, 3, 5, 5 — h 7 ^^/I^-y^ 
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MS m/e (ESI) 374 (MH + ). 

Wf;l^-4 - [4-7/^n-2 - (3, '3, 5, 5 — g h 7 

5 MS m/e (ESI) 372 (MH + ). 

l-7°Pt:>-3 - [2- (3, 3, 5, 5-T f7^f/^ P^f- 1 - ^ 

MS m/e (ESI) 326 (MH + ). 

1-^^/1^-3- [2- (.3, 3, 5, 5 —T h p^dr-^-- 1 — 

10 yw) ^7^^/^] t:°P^^y ifcg&si: 

MS m/e (ESI) 340 (MH + ). 

1 — p"7°p hVl^fV^ — 3 — [2 — (3, 3, 5, 5-7f7^f/^P^ 

MS m/e (ESI) 338 (MH + ). 
15 l-7°PbVl-3- [2- (3, 3, 5, 5-ff7^f/^P^^) 

=z.tV\ b'P!)^ ifcHli: 
MS m/e (ESI) 328 (MH + ). 

\—-f s f~?V—^ — [2- (3, 3, 5, 5-f h7^W^P^/>) 37 

2 0 MS m/e (ESI) 342 (MH + ). 

1— ^P7°n [2- (3, 3, 5, 5-f h7^f;^P^ 

MS m/e (ESI) 340 (MH + ) . 

I-^p^p Wf;i/-4 - [5-7;^p-2- (3. 3, 5, 5--7"b7 
MS m/e (ESI) 370 (MH + ). 
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4— T5— 2— (3, 3, 5, 5 — f F7^/^^ u^^^y/U) -7^ 

-1-7°P tf ^ y ^ 
MS m/e (ESI) 360 (MH + ). 

1 — j/jr ny°u gyw- 4 — [5 -^/^n — 2 — ( 3 , 3, 5, 5— T h V 

MS m/e (ESI) 372 (MH + ). 

1 — b°/k-4- [2— (3, 3, 5, 5 - T h 7 ^ f"/^^ P^^rf - 1 -x 

MS m/e (ESI) 354 (MH + ) . 
10 1 — 2jfVk= 4 - [2 - ( 3 , 3, 5, 5 - T h 7 ^ jrf - 1 -x^ 

MS m/e (ESI) 368 (MH + ). 

l-^P7"PWf^-4 - [2 - (3, 3, 5, 5-r b7^f/^^P^ 
dr-ff— - 1 — ^^c^/v] Tif/N°^ 

15 MS m/e (ESI) 366 (MH + ). 

l-7°Pb°;k-4- [2— (3, 3, 5, 5 - f h 7 ^ f /^V^ P^^r^/l/) 

MS m/e (ESI) 356 (MH + ). 

1— -7*^/1^— 4— f2- (3, 3, 5, 5 - r f 7 ^ f P^^^) 

20 t^i>: 

MS m/e (ESI) 370 (MH + ). 

l-^P7°Ph°;M^-4- [2- (3, 3, 5, 5-rh7^^>^P^ 

MS m/e (ESI) 368 (MH + ). 
25 4— [3— 2— (3, 3, 5, 5~7 l-7^f^P^^) 17 ;n 

- 1 tf/^- 1 t 2 , 3 , 6 -7" b 2 g KPb°y j&^ii: 
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1 — v-^ n'/o \fj>V^J-;V— 4 — [3— y;V^rn- 


-2- (3, 3, 5, 5-7" 


*=J-;V-yy u^^r-yjV) y 1, 2, 3, 6 


-ff7fKnt°P^7> i&il 


Ij[ 

MS m/e (ESI) 370 (MH + ). 

4— f 3 — y/V^rn — 2 — (3, 3, 5, 5 - f f 7 ^ f^^^ n ^-^r v'/U) 


- 1 tVl^t: 0 -<y 
MS m/e (ESI) 360 (MH + ). 

l--7 f ^-/k-4- [3-7/U-^-n- 2 — (3, 3, 


5, 5-rh7^f/^77 0^ 


MS m/e (ESI) 374 (MH + ). 

1 — n-7°n fcVl^TVV— 4 — [3 — ^l^n- 


-2- (3, 3, 5, 5-7" by 


^ ^)Vx/y u^^riy/u) y ^ t°^< y^y iMii; 


MS m/e (ESI) 372 (MH + ). 

1 — y^/U— 4 - [2-7^^-n-6— (3, 3, 


5, 5-rf7^f/^n-s 


MS m/e (ESI) 374 (MH + ). 

i a,— 4 — [2— (4 — t — y^/uz/y P-~ 


^aMJ— 1 — y=c=./V] 


MS m/e (ESI) 355 (MH + ). 

1 —y^ju- 4 - [2- (4-t-7 fi ?;^7n^ 


^•f— 1 — —5—yj\s 


^-/i/77 3i t°^7v^ 

MS m/e (ESI) 373 (MH + ). 

l—y*=?-/u— 4- [2- (4 - t -7 , ^V^ n — 


— 5 — MJ y;vHrvi ^ 


MS m/e (ESI) 425 (MH + ). 
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MS ra/e (ESI) 413 (MH + ). 
[4- —3 - (4 — Zff-As}?^? — 1 £ 

5 7^~)V\ gm 

MS m/e (ESI) 413 (M~). 

1- [4- [2- (4 - t — y^J^%^_ g^^-fr— 1 — =^=^/V) -7au=->V\ \f-<"7 

MS ra/e (ESI) 391 (MN a + ) . 
10 2- {4- [2— (4 - t — rggvl^il P^^rjj-— 1 — ji^A-) ^^^/^] b: 0 ^^ 

^^-i-^/H -n, N-^^7thr-;K mmiM. 

MS m/e (ESI) 384 (MH + ). 

1- [2- (4 — t — -Jf-J^S? gj2^±2kj /^] —4— C^p/^— 1 — 

15 MS ra/e (ESI) 429(MNa + ). 

2- (4- [2— (4- t —-?^-;V*S? U^3ri//U) 7 \f ^ -J ^ - \ - 

- l -y^=-;v^$/ 1/ ^MM. 
MS m/e (ESI) 419 (MH + ) . 

[2- (4 — t p^3rf- — 1 — 4 — tf 

20 U v^z: l -^yv^^n/i^] g^Lzvi>: 

MS m/e (ESI) 438 (MH + ). 

1 -y^/U- 4 - [ 2 - (4 - t —zff-svi/f p^jr^Vk) - 4 - g^jjJ i^V- 1 
MS m/e (ESI) 440 (MH + ). 

25 1— y^A^z 4— [2- (4 — t — y^jv-yy u^^jy/u) — 5— ^ h^ry—4 — 
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MS m/e (ESI) 470 (MH + ) . 

4- [5- (4- t =1 2^vVV-g E^^LkM —4 - (4 — -f=f-;\s\£^=7 Z?^ — 1 
-^/VQ -2 -J* b^7x^/V] -2, 6 — v^-y^^/Wlr/P/frD ^ 
MS m/e (ESI) 500 (MH + ) . 

1- [2- (4-t -^f/l/y^^ g^ifrvy^) -4- (fcf^P V— 1 — 7 
^-/k] -4- (fh7b KPb°7y-4-^;Mf^) tf^7v^ 
MS m/e (ESI) 482 (MH + ). 

1- {4— [2- (4 — t —'f'f-A'l/t n^^rx/jV) -5—^ h^r^— 4— (4 — 
MS m/e (ESI) 514 (MH + ). 

l-[2— (4-t — rff-JV*/? xn^^-jy/u) -5-^}>^^-4- (4-^^ 
v^jjj ^V- 1 7^=/^] -4— (rf7^ KP^°7y-4-^/^f 

MS m/e (ESI) 542 (MH + ). 

1- [2- (4- t —-f^tV*/? vt^jy/U) -5-^ h^r^-4- (4—^ h ^ 

i/t^p^y-l-^;^) 7x^] -4 — z7u \f;v\£^=7-Jz/ ffi&tffi. 

MS m/e (ESI) 486 (MH + ). 

1- [2- (4, 4 -v^^v^v-:? E^jr±Z= 1 — J^/P) — 5 -p* 
/W] -4- (rf7t:KPb7y-4-^/Mf^) gv<Z>l>: 
MS m/e (ESI) 427 (MH + ). 
[5— (4, 4 — y?j^/Uv^ p^^yvk) — 2 — ^ h^v-— 4— (4— ^Pfcf/U 

MS m/e (ESI) 416 (MH + ). 

1 - f 5 — ± h^xy— 2 — (3 , 3, 5, 5 - T b 7 ^ f p^f - 1 -1 
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MS m/e (ESI) 399 (MH + ). 

1— f 5—* h^-iy- 2- (3, 3, 5, 5-f h7^f;^n^^;v) 

MS m/e (ESI) 401 (MH + ). 
5 1— ^<ly=f-7V— 4- (2-^b°n [4. 5] 7 — m^— 8 — ^/I^j^/U) 

MS m/e (ESI) 367 (MH + ). 

1— 4- (2-^b°P [4. 5] 7^^7—8—^/^31^^) \f^"7-J> 

10 MS m/e (ESI) 369 (MH + ). 

1— {4- [2- (4, 4-^7V^v / ^ p^jryyiQ — 5 V ^^Z? s.=-fV\ 

MS m/e (ESI) 373 (MH + ). 

1— [4— (4-^;^y f /U-2-^b: 0 P [4. 5] T'JJ— 7 — ^> — 
15 8— ^Vl^a^/lp fc'^v^-l f/P] ^^^—2-^-^ liL&ffi 

MS m/e (ESI) 452 (MH + ). 

4— [4- (4-ypb°;khV7^-l— f^) -3-^h°P [4. 5] — 
8 — f/l/7x^;l/] ^/t^ V 1/ MMM. 
MS . m/e (ESI) 426 (MH + ). 
20 4- [4- (4 -^O^/^^y^- 1 — f^k) - 3 - ^ b° n [4. 5] 

8 — ^f/^ai^/P-] ^EjUTjs y 
MS m/e (ESI) 454 (MH + ). 

Wf;l/-4 - [4- (4-^ f^^Dv'y-l f/U) - 

2- ^h°P [4. 5] x7>-7-ji^-8 — Ok2^= lk2 ^<^Jj>: MM 

25 MS m/e (ESI) 464 (MH + ). 

1- {4- [4- (4-;* f^y-h^U y^- 1 JV) -2-^b°P [4. 51 
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1- [4- (4-7* hdr^tf^y 1 — -2-^b°P [4. 5] 
5 -4— ^^VH^^v^ 

MS m/e (ESI) 482 (MH + ) . 

1 U7°u A— [4— (4—j* f^h^^v'y-l — f/U) - 

2- ^t°P [4. 5] — TVl^^—yV] tN^v^ *fcBfefc 
MS m/e (ESI) 466 (MH + ). 

10 1 — y^/V— 4 — (4-fc:°-<P v^ — 1 — ± )V— 2 — 7* fcfg [4. 5 ] 7^77 — 8 — 

MS m/e (ESI) 438 (MH + ). 

1- (4 -h°^y v ; > - 1 — f/l^— 2— ^b°P [4. 5] 7^—8-^7^:7^—/^ 
) -4- (rb7b KPH°7y-4-^;Mf^) ^<2J^y %&M£l 
15 MS m/e (ESI) 480 (MH + ) . 

1- (4-tfP^^y-l-^f^-2-^tfP [4. 5] t 2 '^— 8 —^^7 3^=-/^ 
) -4— (ff7t:FP^7y-4-^;^f^) fcT^^v^ 
MS m/e (ESI) 466 (MH + ). 

T5-^ hdf-^— 4 — (3, 3, 5 
20 , 5 —7- b Z ^ ^7k'>^ P ^^VVV) 7 j: - /P] i&Mlfc 

MS m/e (ESI) 456 (MH + ). 

v-^-2, 6-v ? ^? : -/^-4- {3-^H°P [4. 5] y"^—S — QU— 4— [4 

— C-y- h 7 Kg \f=7iy— 4 — jv* f-jU) i?z/— l — -± ;V\ ~7 

25 MS m/e (ESI) 510 (MH + ) . 

4- f2 h^'>— 4 - (4 — O^-jloM 0 ^^^- 1 ~4 M -5 - (3, 3 
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.5.5 -x Yy ^ 'f-JVl/t P^^rvvk) 7 y > jfcBfetfc 

MS m/e (ESI) 500 (MH + ) . 

4 — P4— (4-v^ p^p fcVP^f/l/^yv'^- 1 — >f/l>) -2— xfdr^- 
5— (3, 3, 5, 5 —f- V 9^ ^/V-yf g^g-^yy) 7xn;t/] ^/I/^U y H 

5 

MS m/e (ESI) 484 (MH + ). 

1 — [2- (3, 3, 5, 5 -T h 7 ^ f P^f - 1 -x 

xyvQ - 5 — hV yjk^l p * fc 9 ^ gv^ jajjil 

MS m/e (ESI) 409 (MH + ). 
10 1 — i/? p;7°p tf/l^ gvW; 4 — [2— (3, 3, 5, 5 — "f Y 2 ^ g2k±^ g 

MS m/e (ESI) 421 (MH + ). 

l-e/^P7°PbVMf;U-4- [2- (3, 3, 5, 5 — "r 1-^7* 

15 MS m/e (ESI) 423 (MH + ). 

l-7°Pb>-4- [2— (3, 3, 5, 5 —7" V g ^ g2k±l^ p g^Zk) 

- 1 , 2. 3, 6-rh7t: kpi^p 2^: jfc^jfc 

MS m/e (ESI) 340 (MH + ). 

1-^^0/0^/^-4- [2- (3, 3, 5, 5-f f7^f;V^P^ 
MS m/e (ESI) 354 (MH + ). 

1— 7^71^-4- [4-^^/1^-2- (3, 3, 5, 5 — T" fc Z ^ n 
g/7faj Z^^ZkJ - 1 . 2, 3, 6-rh7tKPb°!J 
MS m/e (ESI) 368 (MH + ). 
25 4— [5 — !7/l^-p— 2— (3, 3, 5, 5 - f b 7 ^ f P^^f - 1 -x 
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MS m/e (ESI) 358 (MH + ) . 

1— -7^/^-4- [3-7 /k^-n- 2- (3, 3, 5, 5 — r b Z ^ gvW^g g ^ 
dr^AO 7x=;l/] - 1 , 2 , 3 , 6 b7t Kp t° jj jfcgfe 

MS m/e (ESI) 372 (MH + ) . 
5 1 — ^^-/W— 4— — 6— (3, 3, 5, 5-ff7^f/^P^ 

grvviQ 7^^;i^] -1, 2, 3, 6-rf7^ FPb°U jOiH 
MS m/e (ESI) 372 (MH + ). 

1— -7^-/^-4- [2- (4-t-7 , fWP^v'^) -4, 5— 

10 MS m/e (ESI) 417 (MH + ). 

1—7^/1—4- [2- (4 — t — zf'T-zl'Zs? n^^cl/M - 6 b^7x = 

MS m/e (ESI) 387 (MH + ). 

1—Zff-7V—A— [2— (4- t -7'f/P^^P^f- 1 -x^;V) — 5— ^-h 
MS m/e (ESI) 385 (MH + ). 

1—^^-/1^-4- [2- (4 — t — rff-fi'l/? P^^r->/P) — 5 — > ^cisy 

as} if^yjy^ mMyg 

MS m/e (ESI) 401 (MH + ). 
20 1- [2- (4, 4— 1 -J^=7P) 7xc^/k] — 

MS m/e (ESI) 313 (MH + ). 

1—7^/1^—4- [2- (4, 4 -v^ f-Zlsis? P — ^r'^) 7 j^/U] 

25 MS m/e (ESI) 329 (MH + ). 

1- [2— (4, 4-'77f/^PAjr^/i/) 7x^/U] - 4 — 7° P tf/V- 7 
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MS m/e (ESI) 315 (MH + ) . 

1- {4— [2— (4, 4-^^f/^^P^v'/V) ^ji^/I^] t'^^v^— 1 
— ^/V} zf#^ — 1— 

5 MS m/e (ESI) 343 (MH + ). 

1 -y^/U- 4 - (2 -i^ g^dr-fr- 1 -=^=-;vy ^=.;V) tr°^y?>- 
MS m/e (ESI) 299 (MH + ) . 

{4- [2- (4 - t —zff-^ly^ ti^^-jy/u) Z^^Zk] t'^^v^— l— 

i r-fe b ~ h y /V mm 

10 MS m/e (ESI) 340 (MH + ). 

2— {4— [2— (4 - t /^j' P^f - 1 -^^) -4-^/^aKU^ 

-4-^/^:7^-71-] ^7^-i->f;W -N-^;^7i? b7 5: K 

MS m/e (ESI) 469 (MH + ) . 

4 — [3— (4 — t — n^^z/M —4- (4 — ^<>"?vnf^<7 v ? ^— 
MS m/e (ESI) 456 (MH + ). 

4- [3— (4 - t — zf^JV^t p^^jj- — i — —4— (4— :7°P t°/t^° 

MS m/e (ESI) 426 (MH + ). 
20 4- T3— (4 - t — zf^-J^l/^ xi^^-y)V) -4- (4 - ^p fc>t:°^7 

l-^T/i^) ^7^^/i^] ^eM!)y j&gjjt 

MS m/e (ESI) 428 (MH + ). 

4— {3- (4 - t -Zf^-jv-st u^^-jyjU) -4- [4- ( 3 - ^^/U^Vl-) 

25 MS m/e (ESI) 456 (MH + ) . 

4- {3 - (4- t —If^^ls? u^^^/U) -4- [4— (rf7b KPb°7^ 
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MS m/e (ESI) 484 (MH + ) . 

1- [2— (4 - t — rf^-lVl/V P^^V/V) ^^^/^] —4— 

5 MS m/e (ESI) 373 (MH + ) . 

1- [2— (4 — t —•f'f-J^y^ p^fr-fr — 1 — ji^/i^) ~7 ^z=.;V\ —4— (2 — 

MS m/e (ESI) 371 (MH + ). 

4- {3 - (4 - t -~7*=f-/Vi/? n^^rjj-- 1 — ji^/iQ —4 - [4- (3-^^ 
MS m/e (ESI) 454 (MH + ). 

4— {3— (4 — t —Zff-;V^^ p^fr-fr — 1 — j^/iQ —4 — [4— (7h7t 
Kpfc°7>-4-^;^f/v) t^^v^-l — j ;v\ ~7 a^=-M ^riv-fcy is ^ 

15 MS m/e (ESI) 482 (MH + ). 

1— [2— (4 — t -y^JV-y^ u^^-jy/U) 7x^/1/] —4— (ff7bKP7 

MS m/e (ESI) 385 (MH + ) . 

l—-y^/V— A — [2- (4, 4-v ? ^7 c ;^P^ j rv'M — 4— (4—^ h^r 

20 yt°^y i?y- 1 --j su) ~7^~;v\ m^vz?^ mmM 

MS m/e (ESI) 442 (MH + ). 

1— [2— (4 - t -^f/UV^ P^^f - 1 -x^/l/) 7a=;l/] —4— (g_b 
^ b FPfc°7y-4--f/Mf^) tf^v^ MWtffi. 
MS m/e (ESI) 397 (MH + ) . 
25 1— T^^— 4 — [2- (4, U^^yU) — 4 — U vj^z 
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MS m/e (ESI) 412 (MH + ). 
f4- (4-y^vH^<7v^- 1 -4 M - 3- (4, 4 

MS m/e (ESI) 372 (MH + ). 
5 1- [2- (4, 4-v^^/^v^ p^=¥'>/^) ^^c— /W] -4- (rh7b Kp 

4 fjWL^Zk) ^7^^ ^ff^ 

MS ra/e (ESI) 371 (MH + ) . 

1 -7°PbVk-4-(2-^b 0 P [2. 5] ^-^^-5-^^—6-^f/^^^^/^) 

10 MS m/e (ESI) 31l(MH + ). 

1 — y^g p^p tVl^ ^/k— 4 - ( 2 — X b°P [2. 5] ^-^^^5— J^>— 6 — 

MS m/e (ESI) 323 (MH + ). 

l-7'Pt:°^-4-(2-^fc 0 P [2. 5] t^^- 6->f/P7a^) tf^^ 

is ffij&jfc 

MS m/e (ESI) 313 (MH + ). 

1 — P7°P =f-;V— 4 - ( 2 — g b°P [2. 5] ^- 6 — ^/I^^rcr^ 

MS m/e (ESI) 325 (MH + ). 
20 1— (2--Xb°P [2. 5] ^-^^-6 JUZ7^~ M — 4 — (*r V Z ^ Kp b°7 

^—4 f/^^M--) t°^v^ 

MS m/e (ESI) 369 (MH + ). 

1-7^/^-4- (2-^b°P [2. 5] ^- 6 — j s\s~7^~)V) H°^<9i/> 

25 MS ra/e (ESI) 327 (MH + ). 

1- [4- (2-^b°P [2. 51 3rW-§-y( M tf^^^-l- 
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MS m/e (ESI) 341 (MH + ). 

1 — ^^yl^-4-(2-^b:°P [2. 5] 5 -x-l/— 6 — 4 JV7 j.^/1^) 

5 MS m/e (ESI) 339 (MH + ). 

1 —^l/f-jV— 4 - ( 2 — ^ fcTn [2. 5] £ - 6 -A AST. 

mmm. 

MS m/e (ESI) 341 (MH + ). 

[4- (4-^ f^bVJv'y-l-^'^) -2-^t°P [2 
io . 51 t^^-6-^;^7x^] ^<yj^y mmM 
MS m/e (ESI) 440 (MH + ) . 

A- [4- (4— j: h^Vtf^U i^^— 1 — ^T/U) -2-^b°P [2 

MS m/e (ESI) 454 (MH + ). 
15 1 -^/^-4-(4-b°-<lJ jP^— 1 — f/^-2-^fc°P [2. 5] ^-^^-6 

MS m/e (ESI) 410 (MH + ). 

1- [2- (4, 4 Iz v^2Lf^k^^-H^±^k) -4- (4— ^h^-^tf^IJ 
-1 — { jv) -7^=.;v\ - A-^-^^jV^^yV'^ m.m^L 
2 0 MS m/e (ESI) 470 (MH + ). 

1- [2- (4, 4-^^/W-^ p^vv^) -4- (4 — ^ h 

MS We (ESI) 442 (MH + ). 

l-^^p7°Pb°/U^f-;k-4- [2- (4, —4 
MS m/e (ESI) 454 (MH + ). 
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1- [2_= (4, 4-v i ^f;^p^^) -4— ( 4 — ^ j, t°^< y 

-1 f/V) 7x^/1/] -4- (t f 7 b KP ^~ 4 - ^f;U^ g^7>? 

MS m/e (ESI) 498 (MH + ) . 
5 l-7 > f;V-4-(4-tfpP^-l — f/l/-2-^b°n [2. 5]:^^ — 6 

- 4 ;l/7 s ^ik) 2 2 ^ 
MS m/e (ESI) 396 (MH + ) . 

1 — (4 — tf^p — 1 — 2-.Xt°P [2. 5] ^-^^-6—^/1^^^^ 

/V) - 4 - tf/U 
10 MS m/e (ESI) 396 (MH + ) . 

1 — p^p fc:Vi^^v^-4-(4-t 0 ^y v^- 1 2 E°p [2. 

5] ^-^^-6 f/^a^l/)^^^ 

MS m/e (ESI) 408 (MH + ). 

1 — (4-e^y l 2— ;^t°p [2. 5] Jsr? 6 — <±J}s2_^El 

15 /U) — 4- (rf7bKPfc°7^-4-i , ;^f^) 

MS m/e (ESI) 452 (MH + ) . 

1- (2 — f^i^c^yl/) -4-(4-^yv?y-l f/U-2— ^t°P [2 

. 5] *??-6 f /V7^^/lx) h^^v?^ 

MS m/e (ESI) 426 (MH + ) . 
20 1- (2— ^ -4-(4-^^v ? y-l-{^-2-Xb°P [2 

. 5] ^-^^-6— sjjvy^— M^^y^-y MMM. 
MS m/e (ESI) 412 (MH + ). 

1 — p -fj- ;V ^ =f- ; y- 4 — [2— (4, 4 — "f-As^'P u^^jy/U) — 4 — 
(4-31 f^hVjj *?y- ^<2J^>L tMMm. 

25 MS m/e (ESI) 468 (MH + ) . 

v^-2, 6— [4- (4 <yf;l/b°^7v^y- 1 zidlZk) ~ 3 
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— [2. 5] t^-6-^/V7x^1 M 
MS m/e (ESI) 454 (MH + ). 

[4- {A-y^)V\f-<"7^y-l-'i )V) -3-^b°P [2. 5lj 

^^-6-^/1^^^^/^] -2, 6 -v^^/Wfr/^/fry ^ ffigfeffi 

5 MS m/e (ESI) 440 (MH + ). 

v-^-4- [4- (4 -v^ P^P tVl^^Vt-^^v^- 1 f/^) -3— ?.\? 

p [ 2 . 5 ] ^ £ — 6 — tVhz =e ^/±] - 2 , 6 — gvi^zk^ u > Mt^: 

MS m/e (ESI) 438 (MH + ) . 

6-^^^/1—4- {3~^t°P [2. 5] Hr9#—§ 1 JV— 4— [ 

io 4— (rf7tKPt°7y-4— f;Mf;^) v^— 1 — dJ^2 ~7 a^—M 

MS ra/e (ESI) 482 (MH + ). 

1- [4- (4-7^ h^vj^jy i/Z/- 1 -^f7^) -2-;*tfP [2. 5] Or?? 

— 6 — ^/^^ *.=-;v~\ - A— <^=f-;u}f^.y-Jiy iMM^. 
15 MS m/e (ESI) 454 (MH + ). 

1 —-f^-jV— 4 — ( 2 — P^<>^- 1 -rc^/l^^rcrz./^) \?^<=7Z?Z/ ^MM. 
MS m/e (ESI) 285 (MH + ) . 

2- ^^/1^-1- {4- [2- (3, 3, 5, 5-rf7^f^ p^->;1/) 
2 0 MS m/e (ESI) 373 (MH + ) . 

4- [2- (4, 4— ittf/viy? o^jjj: 1 -j^/k) ;7;n~/Kl tf^^-^y 

— 1 — ^7/P-/^>-^J^^/^J.^^/^ 
MS ra/e (ESI) 343 (MH + ). 

1- {4- [2- (4, A—^^f-z^^n^^-f—l—^^/V) V =r.~;v] 

25 7'^^-l f/H rf$*S— 1— 

MS m/e (ESI) 341 (MH + X. 
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4- [4_— (4-7^^7^^-! (M — 3 P^^-ff- — 1 — jV 

MS m/e (ESI) 384 (MH + ). 

1— T2— (4, 4^i^2L^Zkv^-E^±>2k) ^j^^/^] —4— (2—^ h^J/ 
5 g^Vk) ^7$>^ 

MS m/e (ESI) 331 (MH + ). 

4- {3 — (4 - t - P^^r^) -4 - [4 — (4, 4, 4-HJ7 

MS m/e (ESI) 496 (MH + ) . 
10 4— {3— (4 — t — -ff-jV*/? P^^r-jj-— 1 — —4— [4— (4, 4, 

MS m/e (ESI) 494 (MH + ). 

4 — [3— (4 — t —zf^/lsis? u^^jy/V) -4- (4 fy7'f;V^7^y 

- l —JM 7^~j>vj ^/-u* y i/ mmM. 

15 MS m/e (ESI) 442 (MH + ). 

4— [3— (4 — t — -7 s ?- /VI/ J? p^^^) —4— (4 — P^jf^vWj^Vk 

MS m/e (ESI) 482 (MH + ). 

4 - { 3 - (4 - t — P^^r^) - 4 - [4 - (2 -x^;U7*f-^) 

20 tf^<7^^- 1 =^fzh] 7x=;W ^/^/}n y >; Ifcl&fefc 

MS m/e (ESI) 470 (MH + ). 

1- [4- ( 2 -^b°P [2. 5] ;j-^-5-J^-6 — f/1^7^^/^) fc°^7> 

v»v- 1 zzdJkH mmm. 

MS m/e (ESI) 339 (MH + ). 
25 4- [4- 1 f/lQ -3-^H°P [2. 5] jh£ £ 
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MS m/e (ESI) 412 (MH + ). 

1- T2- (4, -4- 

-1 — < AO z^^zk] -4-^ y^Af^v^ 

MS m/e (ESI) 456 (MH + ). 
5 1— — v^- 1 — 2-^b°P [2. 5] 

MS m/e (ESI) 424 (MH + ). 

i yy^jv-A- (4-^°^<y v^- 1 —j>v— 2-^n°n [2. 5] ^-^^ 

- 6 -^/l^^-A) gfjgj^ 
10 MS m/e (ESI) 410 (MH + ). 

l uy^/uy. =^/U-4- (4 — y^ — 1 — ^VU- 2 E2. 5 

MS m/e (ESI) 422 (MH + ). 

1— [2— (4, —4— (4 — f^rv-b"^ U 

is y^~;v\ -4- ( 2 h^y-x^) t°^v^ ifc^ga 

MS m/e (ESI) 472 (MH + ). 

1— [2— (4, 4— v^^/^^ 7 n^=fr->vu) -4- (4-xh^h°^i)j;y 

^j-^/V] -4- (2-7* MrV^gvk) fc^^v^ jfc^fc 
MS m/e (ESI) 458 (MH + ). 
20 2, 6-^^VV-4- [4- (4-7°Pl:>^7^y-l-^/^) - 3 

[2. 5] ^-7^1)^ m.m^. 

MS m/e (ESI) 426 (MH + ). 

->X-4— [4- (4 — fy^f/V^7^-l -3-^b°P [2. 5 

] ^^-e-^/^x^] -2, 6-^f;w^!)y mmM 

25 MS m/e (ESI) 440 (MH + ). 

l-^fyyf/W4-[4- (4-^ h^^b'^y v^y-l — Qv) -2— 



554 



WO 2005/063705 PCT/JP2004/019795 

MS m/e (ESI) 440 (MH + ). 

1 — j/g p-7°p bVk^f;k- 4 - [4 - (4 - ^ h^i^^^V 1 —4 M - 

2-^b:°P [2. 5] t^-6-^f^7a^] tf^v^ ^M*^ 
5 MS m/e (ESI) 438 (MH + ). 

1-4- [4- (4-7< b^xgV£jj y^- 1 -2-*M°u [ 2. 5 ] ^ 

^^-6-^;W7a:^;U] - 4- (rb7t KPb°7y-4-^f;Mf>) 

MS m/e (ESI) 482 (MH + ). • 
10 1— (4-7^^-2-^b°P [2. 5] ^ — 6 --ijV7^=-)V} — 4— ^g: 

MS m/e (ESI) 405 (MH + ). 

1-^7^-4- (2 -y^ g^^fyl^^ — M bX^S^ 
MS m/e (ESI) 287 (MH + ). 
15 1— (2-^P^yf/U7a=;V) -4-7°PbVVl:X7V ? > jfc^fc 

MS m/e (ESI) 273 (MH + ). 

1— (2-i/^P^yf;V7x^) -4-y/^p^pl;V^f;l,^7;;y jfe 

urn 

MS m/e (ESI) 285 (MH + ). 
20 1— [4- {2- (4 - t —zf^/VZ^^ u^^ris/V) 7^~M fcT^^S^ — 1 — 

— 2 — y 1/ 

MS m/e (ESI) 425 (MH + ). 

2— [4- {2— (4, 4 - fvl^g p^^yviQ 1 

2 5 MS m/e (ESI) 369 (MH + ). 

3— [4— {2— (4 — t —'f'f-iV^^ P^^r^) :7g.=/U} fc^^-y?^ — 1 — 
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MS m/e (ESI) 398 (MH + ). 

2 - f4 - (2- :7j^/W ^7'^^- 1 — 

MS m/e (ESI) 404 (MH + ) . 

4 _ { 3 _ (^-t^^fvl^P^i^ -4- [4- (2 b^^xf;U 
MS m/e (ESI) 444 (MH + ). 

2 - {4 - [2- (4 - t —zf^/vi'? u^^jy/u) y^=^u\ tf^v^-l- 
-± M — 1 — 7x^;i/x^ / — ;v i&WM. 
MS m/e (ESI) 421 (MH + ) . 

1 - {4 — [2 - (4 - t — 7^7H^ p^^fjj-- 1 — 71^) - 4-^/1^ U 
MS m/e (ESI) 454 (MH + ). 

4 _ [ 3 _ ( 4 _ t -y'f^^^ p ^dr-^-_ x — ji-yy) —4— (4— v^p^p 
MS m/e (ESI) 438 (MH + ) . 

1—^^-/1^—4— [2— (4 — t — -J^lVx/V P-^^-f-— 1 — M —4 — (2 
MS m/e (ESI) 448 (MH 4 ). 

4 _ [ 3 _ ( 4 _ t --fzf-jv-y? v^ls/U) -4- [4- [2- (fb7^KP 

j|[ •- 

MS m/e (ESI) 498 (MH + ) . 

x _ [ 4 _-/ p ^._ 2 - (4 — t -y^lVl/tr p^^yyi/) — 4 — 
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MS m/e (ESI) 435 (MHO. 

4- [5- (4- t -y'fjvy? n^*yM -4- ( 4 -7'f/^^7 >>/— 1 



MS m/e (ESI) 472 (MH + ). 








A f ^ — ( A — t — "fzf-JX/^sf? Xl-s^^c^jXA — 4 — 


- f4 - 


- (2 


~- y / ^ y / v j 


V— 1 — ^ /l/l 7x^1 7l/l -=fr 71/ 7k U V j^ffi 








MS m/e (ESI) 470 (MH + ) . 








4fc [_ o v t J / ^ y y i- 1 ^- ~T y x — *— - — 






( a _ v y -7*^ /T/ 

V ^fc 1 y y s ^ 


W a ^< ^ C> w 1 _V /I/") V-r— 71/1 ^ /l/7k 1] V -M=T rJB 

L_ / >/ X 1 / ^ ) y -J— - — - / ^ J / ^ / J > y >/ >rrn [=i' 








MS m/e (ESI) 440 (MH + ) . 








1 — r 9 — ( A — t — "/^P /l^V^ rz -rV/L/") 7t^ 


./Ui — 


A — 


( 3 — ^Jly^f^ 

\ *~> y y / ^ y y 










MS m/e (ESI) 371 (MHO. 








1— [2— (4 — t — -f^f-jvy? U^^-y/U) 7x- 


- 


4 - 




7/— 4 — ijvtfM \f^y^ mM^. 








MS m/e (ESI) 399 (MHO . 








1— {2— (4 — t — 7*f^^^ a^^v'/l/) 7^r: 


-/W — 


4- 


( 3 — ^ ^vl^;*. /I/ 





MS ra/e (ESI) 389 (MHO. 
20 1— [2— (4 - t — y*f-/uy^ V^±yjU) 7xx;^] -4-^-^-7^/— 3 — 

^ y gvk z ^ 

MS ra/e (ESI) 397 (MHO . 

4— [5— (4 — t — y*=f-J\yy^ u^^yM — 2—^ h= i rv'-4- [4— Qg: h 
Kp \^7y— 4 — >f /l^^W) tf^^v^— 1 — f/P] 7x^/1/] gyl^JJ >- 

25 

MS m/e (ESI) 514 (MH + ). 
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4- [3— (4 - t — rf^jv^s? ETl±>2kO -4— (4-'/f;l/^7v ? y-l 
MS ra/e (ESI) 455 (MH + ) . 

4- [4- (4- t —-?^-;V-yf n^^^) - 3- [4- (t h7b Kp b°7y 
5 —4 — {Vk2Lgvk) *Jls— 1 z^fAj 7^;i/]^9y Ml£ 

MS m/e (ESI) 484 (MH + ). 

4 — [3— (4 — t — zfJ-jV\y^ u^^-Zy/U) —4— (4 — gyV 

MS m/e (ESI) 468 (MH*). 
10 4- [3- (4 — t — y'J'/VZy^ p^drf-— j -jn-/k) -4— (4— v^g*^:^ 

MS m/e (ESI) 466 (MH + ) . 

1- [2- (4 - t —Zfj-fris? n^^V/V) 7^c^/l^] - 4 — p^^^/ix,^ 

15 MS m/e (ESI) 383 (MH + ) . 

l-^^Vk— 4 — [2— (4, 4 — -JJ^Jkl^JL En±^Zk) —4- (4—^^/1^ 

MS m/e (ESI) 426 (MH + ) . 

1- [2- (4 - t — -ff-JVl/? n^^f— 1 -ji^/Ix) —4—-^^^ 

20 ;v\f^^^ m.m& 

MS m/e (ESI) 369 (MH + ) . 

l-7*^sU— 4— [2- (4 — t — Z^gVk±^ g^fr-fr — 1 — ji^/W) -5-fc°P 

MS m/e (ESI) 424 (MH + ). 
25 1 —-ff-ns— 4 — [ 2 — (4 — t — Zf^-Zl'i/^ u^^r^/V) — 5 — t°n y — 1 
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MS m/e (ESI) 426 (MH + ). 

l-y^7k-4- [2- (4, 4-v^5vl-v^ Pj^^vvvQ -4- (3, 3— 

MS m/e (ESI) 440 (MH*) . 
5 1- (2-^fc°a [5. 5] V^T'Z)- 2 -=^l/~ 3 — ^ — 4 - (x 

MS m/e (ESI) 409 (MH + ). 

1 — n^n ^;V^=f-jv— A- [2- (4, 4 -v^ gvVv^; P^f- 1 — ^ 
-/i^) -4- (4-^ h^^yv?y-i-^/v) :7^~/t/] fa°^v>>- ^CBfe 

io 

MS m/e (ESI) 438 (MH + ). 

1- [2- (4, 4 - S?^ f P^t- 1 -x^;l/) -4- (4-^b^^ 
tf^<P S?V — 1 7x=/W] -4-77^- 2 f/^f^bVy^y jj 

15 MS m/e (ESI) 464 (MH + ) . 

N-J^vW-2- [4- [4- (4-^ f^^b^U-^V-l (M -2- (3 

, 3, 5, 5-ff7^f^P^V^) f^v^-l — f/U] 

Tir hTjLif 

MS m/e (ESI) 499 (MH + ) . 
20 f4- [2- (4, 4-v ? j:^7Uv-^P^^v'/^) T 7 ^^/^] tf^v^- 1 

/V] ^/k/fr jj 4 f/K?j $ I ^ 

MS m/e (ESI) 414 (MH + ) . 

1- [4- (4 -7°p fcT/Hf-<7 S^- 1 — Y /V) - 3- (3, 3, 5, 5 -*r h 

25 MS m/e (ESI) 440 (MH + ) . 

1- [4- (4-7^^7^-1-^/^) - 3- (4, 4-v^^Vl^^g 
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■C^J^M 7=±~jv\ TV*U^ W&M. 

MS m/e (ESI) 440 (MH+). 

1- T2- (4, -4-^Pi?y-l-^7l/7j 
-4-77y~3 — f /M^bVyi/^ itl&Sfc 
5 MS m/e (ESI) 436 (MH + ) . 

1— [4— {2— (4 - J^fvPjXg p^^-f-— 3 — ji^/U) — 4 — ^/t-^ U 4 

MS ra/e (ESI) 426 (MH + ) . 

1- [4- -2- (4, 

10 ^dr->/U) ^^c^/V] -4-/nt:>^7^y jfc^jfc 

MS ra/e (ESI) 504 (MH + ). 

1 -Z/? 4— \_ A - Z7 ;\y^r n — 2- (3, 3, 5, 5— 

MS m/e (ESI) 373 (MH + ). 
15 1 — i^ p^p fcVl^^yl— 4- [4- [1, 3, 4] ^-^ij-^Ty— /V— 2 — W 

2- (3, 3, 5, 5-T Y=7 fJ-JV-yf P^^f-- j ^^-/l^] 

MS ra/e (ESI) 421 (MH + ) . 

1 — Z/fr P^^r^^f^- 4 - [2— (3, 3, 5, 5-f f7^f/^P^ 
20 ^VVV) ^^^/k] fc°^y^ jfc&jfc 
MS m/e (ESI) 397 (MH + ). 

1— ( 2 — J^/K7^P/l/) -4 - [2- (3, 3, 5, 5-fh7^f/^P^ 

MS m/e (ESI) 385 (MH + ). 
25 1- [5- [1, 3, 4] ^^7/^-2-^/^-2- (3, 3, 5, 5 — 
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mm 

MS m/e (ESI) 409 (MH + ). 

1-^^-/1^—4— [2— (3, 3, 5, 5-Tf7^f^P^^) ^az=- 

5 MS m/e (ESI) 315 (MH + ) . 

1— 4— [2— (3, 3, 5, 5-fh7^f/^n^^) ~7 

MS m/e (ESI) 329 (MhP) . 

— [2- (3, 3, 5, 5-fh7^f/^ 

MS m/e (ESI) 392 (MH + ) . 

3- (4— t^fc'^yv'^- 1 — >T/t-0 -4- (3, 3, 5, 5 — 7^ h 7 

MS m/e (ESI) 359 (MH + ) . 

15 3- (4 -^^fv^^v^- 1 (M -4- (3, 3, 5, 

is? g yyVj 2 £ Z ^Zk 
MS m/e (ESI) 373 (MH + ) . 

3- (4-j/^p7°p — f/^) —4- (3, 3, 5, 5 

2 0 MS m/e (ESI) 371 (MH + ) . 

l-^P7°nWf/V-4- [4- (6-^ b^S^fcTjJ v^- 2 -2 
- (3, 3, 5, 5-ff7^f/Vv'^P^^) ^cn^/P] ^<Zi£>: — ^ 

MS m/e (ESI) 462 (MH + ) . 
25 2- [4— [2- (3, 3, 5, 5~Tb7^W^P^^) b° 
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MS m/e (ESI) 399 (MH + ) . 

1 - -4- {2- ,(3, 3, 5, 

MS m/e (ESI) 407 (MH + ). 
5 l-^P , /P^;^f;V-4- [2— (3, 3, 5, 5-ff7^f^P^ 

jrfcz: l-Ji^/u) 7x^p] - [l, 4] jfejfetS 
MS m/e (ESI) 367 (MH + ) . 

1— [2— (3, 3, 5, 5-fh7^W^P^^) ^^^71--] -4- ( 

3 , 3 , 3-hV yj^A. p ^° p gzk) 

10 MS m/e (ESI) 397 (MH + ) . 

^^-;V— [2 - [4- {2- (3, 3, 5, 5 - f h 7 ^ f P^^j/;l/) 7 

MS m/e (ESI) 358 (MH + ) . 

It^T-sU— {2— [4— {2— (3, 3, 5, 5-7h7^f/^P^^) 
MS m/e (ESI) 372 (MH + ) . 

2- yp^>-5 - [2- (3, 3, 5, 5 — r h7^f^^ g^^jj-- 1 — re 
^/U) 7a^] -2, 5--^T1f tf-^^P [2. 2. 1] ^T7°^>- jjLSfejfe 

MS m/e (ESI) 353 (MH + ) . 
20 2-v^P:7 P gfc:°/^7> : -/l— 5- [2- (3, 3, 5, 5-f h7^f^^P^ 

dr-fr— 1 - jc^/U) ^^^/I^] -2, [2. 2. 1 ] ^7°^ ^ 

mm 

MS m/e (ESI) 365 (MH + ) . 

1— {4 - [2- (3, 3, 5, 5-7f7^f/^P^^) 7x^;u] t° 
25 ^7^-l-^/^^;W ->^p^p/nV— jy jfc^tfc 

MS m/e (ESI) 371 (MH + ) . 
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1- (7f7^FPt7y-4-^^) -4- [2- (3, 3, 5, 5~Th^^ 
MS m/e (ESI) 385 (MH + ) . 

1 — [4— 2— (3, 3, 5, 5-fF7^f/^P^^ 

5 ) r7ji^/U] -4--7°p bV^t: 0 ^^-^^ 

MS m/e (ESI) 375 (MH + ) . 

1 - (T Kg V-4 — fA^LSf^k) ~4- [2- (3, 3, 4, 4—^ 

MS m/e (ESI) 383 (MH + ). 

io 2— [4— [2- (4 - t — 2^vk^£ EnrLklZkO tf^^v^— 1 

— f /V] -N-b°y v?>-- 2 -^T1? K "ifiifesi: 

MS m/e (ESI) 435 (MH + ). 
[0 4 7 4] 

(tfMMD Jurkat & 5 ffrjj&Kffi 

15 <Human fibronectin (O 96 ^t^I^— Y^<DWM\\S> 

Human fibronectin (Becton Dickinson Biosciences %±M) & phosphate-buffered 
saline (£*T PBS t Sigma *±®Q t? 0. 1—0. 01 jx g/ml 5 U 

^tb^ 50 1/well ~C 96 Jt^U— h (Becton Dickinson *±®S) LT, 4°CT? 1 

Bfe#ffi£itfc 0 b^b-WUlrl^U ntU- 1% bovine serum albumin ( 

20 l^T BSA bW&-i- a Sigma |±M ) Sr^tf PBS Sr 100/x 1/well »LT, rtt% C0 2 

incubator ( fc 7 1M? ttM) 1*3 37°C 2 H^R^iS. L fco 

JOB© :7V— b^b-h^Sr^U lmg/ml BSA Sr^tP RPMI- 1640 (Sigma #M) 
Lfc Jurkat ^EBI&^r 2. 5 x 10 5 W well «fc 5 80 p. 1/well £&bP Lfc D n 

25 fblZWh^, lmg/ml BSA Sr^tr RPMI-1640 "X?&mStteft%H,1tik&yn& 10 /x 

1/well gfetaU §tV^-C lmg/ml BSA £r^tp RPMI-1640 T'P^Lfc lOOnM phorbol 
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myristate acetate (gi,T PMA t Bt&"t~ 0 Sigma %M) £r 10 p. 1/well tsflP^, ^l^— 
h £r 37°C t? 45—60 5>M C0 2 incubator rtT^fi L7to 7"W f #>b-h?t b 
100 m 1/well CO RPMI-1640 t?SfcHI?fe^- U -t w ^ 3. 75 mM jD-nitrophenol-JV-acetyl- 
^-D-glucosaminide (Sigma 0. 25 % Triton X-100 (Sigma #M) 

5 tf 50 mM citrate buffer pH 5. 0 £r 60 p. 1/well $S#P b N C0 2 incubator ^AtbT 

37°C-C 45 ^WLfc„ f£fifL -*U- 5mM EDTA Sr^tr 50 mM glycine buffer 
pHlO. 4 £r 90 /Lt 1/well ^JP b N EL340 Automated Microplate Reader . (BIO-TEK tfcjgg 
)~C 405nm &W5£ LM»f^J5fc„ PMA MMK £ o T_h# bfcg* 

MtfcS: 50%^^iJi-^^b^comSSr IC50 ( £t M) £: bT^K:* bfc„ 

io 





IC50 ( 


MM) 




IC50 (jjlM) 


l 


4. 


5 


2 0 


7. 7 


7 


2. 


5 


2 2 


2. 2 


8 


2 . 


2 


2 8 


3. 1 


9 


3. 


1 


3 0 


5. 5 


1 0 


4. 


7 


3 1 


4. 5 


1 2 


3. 


1 


3 2 


3 . 6 


1 3 


3 . 


9 


4 7 


5 . 0 


1 4 


4. 


9 


4 8 


7. 9 


1 5 


2. 


3 


6 9 


3. 6 


1 7 


6. 


1 


8 5 


6. 4 


1 8 


2. 


6 


10 3 


4. 5 


1 9 


6. 


2 


117 


4. 7 



[0 4 7 5] 

^yytMJ^A ai7k$g|i*±®i) #sioo units Aofc:/^^^®^* 7 * 

15 fc % te?i?A<fc !5MLfc|fli. 25ml ^^JPbfc 0 ^Tw^ N 6% Dextran (Nacalai 

fc-^tf (^MH&iO & 8ml gfe&H UMfnfJ^ 45^Fll?fiT« 
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fc^LfcJr?f phosphate-buff ered saline (SXT PBS tWr~i~ a Sigma %iM 

) SrJP&s 1600rpm "C 7 #RB^t&fcT^i> bfc„ #fe ttfclMIi^ 4ml <D PBS 
&£?S$ljb N ^.fl^ 4ml CD Ficoll - Paque™ PLUS (Amersham Biosciences %L®0 £"JI 
Jg bfc 0 #6>tbfc 2 Jf 2000rpm T? 30 ^Mi-Til^ bfcf£ N ±?t^rlfe t) 6£ 
5 ^ifcl^Sr 10ml 05 PBS \ZWR U 1200rpm "C 7 #Ma£*E> bTii^&Et <9 BfcV^„ 

#6>ttfcifcWMfeSr o- 5ml © pbs ^SUMbTcfL ^^^WtK (^*RB@^fc$4) £: 

10ml S&JH 3MNaCl ^iP7Kl^tt 0. 5ml to%J&SL\£M 1200rpm 

"T? 7 ^fffljS'frbT. #bttfctfcP§*£r lmg/ml bovine serum albumin (£1T BSA i: 
PI&-r o Sigma %fc*i)^tP PBS ^WW»U 2l&teJBn#*^**-?^#b£:„ 

io <t hm^mj^(D^mm> 

nbthfr&tpm*: 2 x 10 7 Wml lmg/ml BSA ^tf PBS lO»i»b/fc„ 

*T r ~- BCECF-AM(Dojin |±M) *WMm 5/:M^5i5»tT, 37 0 C"e 45 
fitfc lmg/ml BSA-^tPPBS t*2HIS5fc^U 5 xl0 7 j|i|/ml \ZL 

^5<t5 lmg/ml BSA ^t? PBS ^SM-M bT^lSMfe-^zJci&fi^ bfc 0 
15 <HUVEC h <Di^m> 

Human umbilical vein endothelial cells (JglT HUVEC ^B&i") 10% fetal calf 
serum 30 /z g/ml endothelial cell growth supplement (Becton Dickinson 

Bioscience *±M) «r£t? MCDB131 (^n^Ilttl) ^«bfc 0 -^©H 

7. 5 x 10 3 j@/well ~C collagen type 1 @*@£Q;:S$f 96 '^"^V— b (Iwaki *± 

m (confluent) mfcoTV^S £ t SrSlSS U Jifflf 3r3#T^ h * PBS "C? 2 ®Ste 
0.1% glutaraldehyde (H^tS«b®D Sr^tf PBS 100^1/well Sr^ftDbT 5 
#RB HUVEC £r®^ bfc D _L*ff SrjtTT' V- b & PBS t? 2 Hl^#f^ 100 M 

1/well O PBS &miQ Iftl^f^t 4 °CTTf*# bfc 0 
25 <S*T5/ir-r> 

lmg/ml <D BSA tr RPMI-1640 medium (Sigma £L®D 6. 5ml fc, 7K^# bT Wc 
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BCECF-AM MMZtlfc 5 x lO^/ml (D^^fllMt^ 0. 5ml LT^Pft. HUVEC 
^m^it^fhf^^— M- 1/well Sr^PL^o .r.frU^> T^fcibK lmg/mlB S 
A5r£tr RPMI-1640 L/cf^%?« 10 ju 1/well i: lmg/mlB S A& 

RPMI-1640 T?flMb/c lOOnM phorbol myristate acetate (£1T PMA irIB&i- 0 
5 Sigma *±$!0 £r 10^ 1/well U C0 2 ^ >-^^-<-^— T? 37°C, 45 ^TOl-bfc 

D zfU— h^£>±?f£l^*L 100 ^1/well <7} RPMI-1640 T^H]#fc#- U 1% 
NP-40 (Calbiochem f±) ^tf PBS £r 100 jn 1/well SstJR LT, ARV0 TM SX 1420 -r/U^-^ 

<<>v% vi/? (waiiac #m) -?i&yt^&mi£ ^mmm&wt&^&bf^o pma mm- 

«fcoT±#Lfc^$MS£fe«r 50Sitttiit5m!feottS: IC50 (^M) t LT 
io *K:^bfc 0 





IC50 ( 


AtM) 




IC50 (juM) 


1 


9 . 


1 


2 0 


6 . 1 


7 


9. 


8 


2 2 


18. 1 


8 


2 2 . 


5 


2 8 


8 . 5 


9 


6 . 


7 


3 0 


16. 9 


1 0 


1 5. 


6 


3 1 


9 . 5 


1 2 


1 8 . 


3 


3 2 


7. O 


1 3 


5 3 . 


9 


4 7 


11.8 


1 4 


1 9. 


7 


4 8 


4. 9 


1 5 


2 1 . 


0 


6 9 


9. 4 


1 7 


1 7. 


9 


8 5 


16.4 


1 8 


1 2. 


1 


10 3 


19.3 


1 9 


1 1 . 


6 
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7. 1 



[0 4 7 6] 

(WJ3) Oxazolone B^glfflZMEll^^id^ £ 5 jfrjJMil 
<0xazolone (cl <t§^f^> 
15 5~6M»tiBalb/c^!>^ ( 13 7^-^— ;VX U *±®D <Z)|I§^|t) 2cm EI^lJ 

^U7t. 0 3%<D 4-ethoxymethylene-2-phenyl-2-oxazolin-5-one (JilT oxazolone £: 
Wfr-f- 0 Sigma f±gg) 100%^ / —/U<mm% 150 /z 1 fo#v # ^JggPfc^fiJ 
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<0xasolone 3 >>ffl&> 

1% oxazolone fc^tf 100% tr— fyW^ (M^-fb^tiJft) ^^*<D*?«tK 

C*«ERSStfc»D £#0*- tf^attfS (h^^ttM) &JBvvt#L< 

5 oxazolone Sr^Ttf ^-7^^ 3 ^SriSM bfc 0 

<0xazolone (31 =fc <5 §i;i2> 

Oxazolone ^LT^b 3 0 gMi&feftU 4 0 1 v?if/H-T;Hi|!!f© 
-^^^<Z>BiP^^fe^3cm<75§p-fi^±|BilSMbfc0. 5%oxazolone ^tp^c-^ylxv? a ^ 
100 Ai 1 fo#^ ^ Ufc 0 
10 <^§gWTOMJ^> 

#^-£-%£r 0. 5% methyl cellulose (Wako *±®J) tPzMt$^-IS^ fcf« 

U oxazolone x-?;!/^ 3 yj§^© 30 30mg/kg m P tfc D Oxazolone 

^7KT15u#-U 7X^bfc-7°^^^^^M^SttWWb7C 0 r.*L^ 1ml (D 50mM !J ^ 

15 v vj^wmWL (sxt kpb t m-t) ph 6. o -zmzmm*: t ^ f u >- (-^ ^ 

a^^^ • ^^-^±M) "C^^v^^- MIL rfrfc 2ml (D 50mM KPB, pH 6.0^ 
7JP;L. 3000rpm, 4°C. 10 #R9i&fr LTJriif^* bfc 0 #b^L7cM^^ lml CD 
0. 5% Hexadecyltrimethyl-ammonium bromide (Sigma %kM) £ratf 50mM KPB, pH6. 0 
»S«<t:«^fflV^^W^ 3-5 mm*) Itfci, 3000rpm, 4°C, 
20 10 ftmrnfolsX ±.m&^fc 0 ±m^(0 myeloperoxidase mm^'lM^T <D <fc 5 

L/b c i-J&fc>*) N # b ttfchfft 10 m 1 \Z 37°CK{&U bfc 0. 017% o-dianisidine 
(Sigma #M) RXJ0.0005%^mit7km7K (Wako f±#) Sr^tf 50mM KPB, pH6. 0 ^ 
200-ai 1 450nm ^*5ft Lt kinetic KT?«ift^ 1 

N EL340 Automated Microplate Reader (BI0-TEK %fc®D £rfflV^!D£ bfc Q ^&fi 1 
25 ^fcTC tJ <Og£^<D^fb^(m0. D. /min. ) c ^^^^fP^OV^T^ oxazolone 

h u—/um. oxazolone II^/^^#/«^l¥^^i-^rpfl!IJ* (%) 
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[5S3] 





(%) 


mmm 


mum (%) 


i 


4 5 


1 7 


3 0 


7 


3 7 


1 8 


5 0 


8 


2 2 


1 9 


5 3 


9 


3 5 


2 0 


3 8 


1 0 


7 3 


2 2 


2 8 


1 2 


3 4 


2 8 


4 8 


1 3 


1 3 


3 0 


2 3 


1 4 


6 4 


3 1 


3 8 


1 5 


4 0 


3 2 


5 1 



[0 4 7 7] 



mmm 4) dss mm±m^r'M^it^^mm 

5 Dextran sulfate sodium (J^T DSS tW&-t 0 ICN^t®*) & l~3%fcft 5 5 b 

TcffSfok (^MUttM) £r 6-7 &ftJH Balb/c -7 .X ( 0 ^ ^ -/kX y *± 
M) 5-7 0Ki^7k$^«^|S3E$Wc o m<Dm&, ih<D^g£&^%LXf 
f*fiii^^K<3V^T^=rT—fk:bfc Disease Activity Index (J^TDAI ^Kg-i"), 

10 ^fe^O. 5% methyl cellulose (Wako £k§£) Sr^irzk^&teS&M^fctt^PP 1 

0 1[U5~7 BUB 30 mg/kg iSBgPS-^bfCo ^«U, 7, 8. 9. 10. 1 
2. 13. 1 4, 1 5, 1 7, 1 8, 1 9, 2 0, 2 2, 2 8, 3 0, 3 1, 3 2 
:j3«fctf3 4 <7>fb&-#3«:, DSS =2^ ha- /l^, i~&;b*> DSS 7K#JP/'f^#»MS4- 

15 ^_b<DfIJfflBlfgt4 
[0 4 7 8] 
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WW <X> <fi^ 



i . 




(1) 



5 RIOIt TI3A lP^b^$tLSgm£«rWbTV^T 1 b J^5 - 1 OMv- 

^ n T^=3r^£^ 7t teTIB A 1 iliR. £ *l 5 ttl £W L X V ^ X «t V ^ 5 - 

1 Ol^^nT/^^i^t^ 
R 2 0, R 2 1 N R2 2*3iU«R2 3H [k! — Jfc^fto^ zkfftJ^^S tK 

10 ^/l, ^/ (Cl-67/^) 75/1, v 5 (C1-67M/V) 7571 

„ tub im^hmn^^^m^:&^^x\^x-h^^c l- 6T/u^/^m, t 

IBB lPd>b31tR£;ft5gi&££:^rLT^Tt> X^C 1 - 6 7/^^^ TIB 
C lS¥^^b»R$tL5gmS^WLXV^x^> J:v^4- 8M^^^»£^fc«TIB 
c li^b5gtR£;fr3ffi&K&^Lxv^x% J^5~ 1 oi-rP7y^iS 

15 

R30 s R3 l*5«tt5R3 2fi N W\~ ftftl^oX 7KSfHT^ ^ 
u^'vJiHK ^7/1, v^/j^vvi'S. Cl-67/^1, Cl-67;va 

R 3 0, R 3 1 ^fcttR 3 2 OV^T ^2o^- £| Ic/iot, ^Vl (5&= 
20 OS) ^fcfi^^I/>-S (S-CH2-1) Xfc<9. i^©lo# s 7K*JIC-i\ 

tK^Ss AO^ygf, ^7/i, ^/l^^-^^S, C 1 - 6 Tjv^;v^ ci 
— 6 7^3^r^Stf'fiC 2 - 7 7/V3^^*/^'^I^U 
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R4 0it TfBD lpfl>b3S4R£*L5e&K£^LTV^ 1 b«fcV>C 1 - 1 OT 

5 /H N TfBF 1 ^^b^^^t^^Bi^S^^ L-TV^Tlb cfcV^C 2 — 7 TVl-"^— A- 

TlBG l^^bil^^lxSgifeSSr^UTV^Tt £V^C 2 - 7 T/l^A-;^ 

C 2 - 7 7/V3^^;l/#^ /V-^^/cWlC 1-6 TA-^r/l^/^zK — 

10 nfi N 0, 1 ^fc(4 2<Z)St^U 

X 1 fi, ^CHK^fc^^^J^-^^TT^i-o 




< a im> 

^LStbSKlfeSSr^rbTV^fe ci-67/v^l, ci-6 
20 nx/^/i--X£7mg^£;h,3 5-1 0iv'^p7;^=;vi^-il:/j:oT^ 
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<B lffi> 

ad^^I^ C 2 - 7 T^^driX^/^^/^jS J: TF%/U?$3r vvt^s 
<Clil> 

^n^'yjl^ c l - 6 7/v^i*5it;c 1 - 6 7^3^^S N 

5 <D11¥> 

7M£s ^n^yl^ ^7;H, Cl-67/l/3^I N C 1 - 6 7^^r^ 
^-^^ C 1 — 6 T tV^jVT.jVfo— C 1 — 6 T;v^-;v^;vy. j ^& 
/ (Cl-67/^/V) 7571, v> (C1-67M/V) 7571, C2-7 

10 iV^3-8i^^n7/^S^ C2-7T/^^^/^^l, X/U^^is 

4-8l^rn^ 5-1 Ol^fnTU^lS, 6-1017!)- 
C 2 — 7 T/^^l^/l^— 6 — 1 OMT ]J — 

7-;/^;^=;^ ^p^^ : F"eeife$tLTV^-c i b«tv^y (ci-67;^ 

^r/^) 7^;/*^^ ^/ (3-8l^o7;^) T ^ / # /l^^ A- 
15 ^7 (0 2-77^3^^7/^) 7^*/^/H, v 1 (Cl-67 

/l^/I^) T$y^7/l-^^^£, ^/ (5 - 1 0l^rn7 V — T^/jJ/U 
s$~j]/^^ C 1 - 6 T/l^A-K-Cffl&^tLTV^ti £V^4 - SM^TPi^M' 
^A-S*3 it/ 5 - 1 0l^ro7!J — JUMXs^—^&s 
<E 1$£> 

20 ^usfi/U^-, 0 1- 67;^^^ t^yl (^=Ol) *3j;t)«Cl-6 

< F 1S¥> 

^M^^^J^^-iocttKC 1 - 6T/1^3^>£, 
<G 1S¥> 
25 3 -8lyyn7;WS^ 

<H1I¥> 
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*3 «fc t*C 2-7 v-T / T/l^^r/^o 
2. 




(100) 

R 2 0, R 2 1, R2 2fcit5R2 3ij:, PJ— StWiot, tK*^. tK 

*y (Cl-67/V^) T^/S. (C1-67M/V) T^/S 
N TfBB li^billR£;fr5ffmK£WbTV^Tt>J^C 1 -6 7/^/^ T 
IBB lS^fc^^SKmK^LTV^ti J^C 1-67/^^1, TfB 
C ll^kSiR^Sg^S^WLTl^-T^ =tV^4- SM^^^SS^^fiTIB 
C l^b®4R$tt5«mK^^bXV^T^ .fcV>5- 1 Ol-TP7!J-/« 

R 3 CK R 3 1 &£t$R 3 2(i, * fcfiSftoT. 7K*JfH\ ^ 
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R 3 (K R 3 1 izftlZR 3 2CQV^i 2 fL^2o^— ft^&oT N t^fVl (5£= 

— 6 TA'^^rv'KlcfcteC 2-7 T/l^ ^ S'jfr/M^ /l^££r:^ U 
5 R4 0», TfBD lP^bii^£;fr5«i«^LT^Tt> £l^C 1 - 1 OT 

/U*c/um, TfBE ll»b5i^£ti3fimS£WLTV^Tt>£V^3 - 81^ n 
T/i'^I^ TIBE 1 i^bW^^g^S^LTV^fe £V^4 - 8|^r 
PitS. TfBF H¥^b31*R^nSBm*^WbTV^Tt>cfcV^C 2- 7 7/^^ 
/H, TfBF llf^feW^tb^gmK^LTV^T^ J^C 2-77^;P 
10 m s TfBG 1 l^/O^feiP^X^tb^B^S^W UTl^T t> =fcV^C 2 — 7 T /V^rjVtl JV 

~m=^;V^ (Cl-67/^) 75/iJM^l, 4-8l^7nI^ 

/l^^/t^ N C 2 - 7 T^^^/^/J^/^K^fcfiC 1-6 T/l-^r/^^/^^^ 

nf3. 0. 1 3c fete 2 ^Slfc^r^i-o) 
< A lffi> 

7kmm, ^u^f^m^-, ^7;l, Cl-67^3^^ TIBC l^^feilJR 
$H5i^S^f LTV^Tt) iV^7x^S N C1-67M/H, Cl-6^ 
n7/l/^lfcit>*C 2 - 7 7;^^yS (fl-U fi$l£tl<§ 5 - 1 01^ cr 
20 T/l/^^S^f'fittm^tLS 5 - 1 0l^n7;V^/H^-iC^oT7t° 

<B 1SI> 

<ciH> 

25 ^7 71, AP^ygf, C 1 - 6 T/l'^Sfc'itfC 1 - 6 ^r'^ 

<D11¥> 
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ftl, C 1 - 6 T^3vw^/t^— C 1 — 6.T/^^r/l/^7^^-r — 
/ (Cl-67/V^V) 7^/1^ v> (C1-67W) 7 5/£, C2-7 
7;^iJ/^7?;I, TfBH 1 feS^£fa£ff^3i ; £r ; ^r L-TV^T t> 
5 iV^3-8l^P7;^/VS, 0 2-77;^^^/^'^ 

4-8l^rnil, 5-1 Ol^Tn7!)^il, 6-1 Ol7 D — 
C 2 — 7 T^^r/l^/l^^/l^ 6 — 1 0M7D — /l/gl^/l^— 
7^;^/^=/H^ /Nn^^JfC^-^g^^TV^-C^ «fcV^./ (C1-67/V 
^r/V) T 5 7 7 ( 3 — 81^^ a 7V^3v^) 75/ 

io g N *; (C2-7 7;V3^7;^) 7 5/ */^;H, v> (ci-67 

/l/^r/V) 75/^;^-^S> ^E-y (5-10M^TP7D^i) 7U*^ 
y$-sum, C 1 -67;^^;^IT'tt$J^TV^T^)iv^4-8I^T^S^^ 
—/I'K&.fct^S — 1 0 l^r n 7 D -/PS*^#-^S, 

< E ii> 

15 ^n^y®^> Cl-67^3^S, t^yi K=Ol) *5«ttJ«Cl-6 

7^^r^I, 

< F ll¥> 

^n^yH^it/C 1 — 6 7;i/3dfi/S, 

< g i i¥ > 

20 3-8I^p7/V^ 
<H 1 

7KI£^ Cl-6/>n7/^/^ C1-67W1, C2-77/^^ 
T/V^r/^S, ^/ (C1-67M/V) 7?y*M^S, v 5 (C1-67/V 
757 ^A-Jj^/l^ C 2 - 7 7/Wn^v'*^^;l'l, */>#^i/^S 
25 ^^^02-7^7/ 7/P^r^l,, 

3 . R 1 OtfSTfEA 2p/0>b^tR£;fa5gi&S&r;irLTV^ 1 b «J^5 - 1 O 
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< A 2|¥> 

2-77/^^1 (^L, Bt&£tL5 5 - 1 01^^ nT^^7l/S^7cfig^ 
5-1 OM^o7;^^Hi-^'*oT^ ^n,^^ c^m-B^ 

4. RlO^TKltt, 7x^S s Cl-6 7;^1, C1-6^p7/P 

io df/H, i, MJ^f vySs rb7^f vyi^Kis^y 

7x^S, C 1 - 6 T/^3V^£ N Cl-6^P7M/Vl, 1, 

Tt>J:v^5 — l 0l>'7o7;^^St^5, It^H *fcf± 2 m^i 2 ^^— 

IIU »ife£tfsi, 2-^^i/^K, Mi^f vyl, ^ ^77<^-w;x£li;fc 
^^^;^^:/£T&64§1^te^ e^tbs 5-1 oi^^P7/^;Hjfc 

f»^$tt5 5-1 0lv'7n7;^^/Hi-it^oT^t 0 n|tA^ C 5 

20 5. R10tf\ p^^^/l^. 4 - t As*/ 9 n^^vvv£ N 4, 

4 — =f-;Vls^ a^^-is/U^ 4, 4 - ;t/^^ 3, 3, 

5, 5 - T h 7 ^ f /l/^^ n ^^v'/l/S, 3, 5 — v 5 ^ =f-;V-/t xi^^r-/;V^ 
4-7x^^7 0^^/^ 4 - MJ 7/^ P ^ f /I'V'^ P^^v'/I/I, 4 
- n — ^^/l^iX^ n^^f S/vH^ ^7n^yfA 3, 3, 4, 
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i * it n 2 <o v v-r ti^— *i ^ie*©^-^ * it « <om.-h 5 v ^ & (d?k 

6. R20, R21, R 2 233«fcT*R 2 3tfS N fpj — tfclilftot, 7k3fcJB* 

-^y (C1-67M;V) (Cl-6 7/^) T 

5;S, _L1SB lP^bal^^ttSg^^UTV^T^ <fcV^C 1-67/^ 
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7. R20, R21, R 2 2£3£ffR 2 3 #S N M~ ffcliftfto^ zKSfJ© 

^tLSffiM^WLTV^T^ £V^C 1-6 T/l^^£, JnlBB li^b^tR^fr 
SS^fiSr^L-TV^Tt J:V^C 1 - 6 T/l-^^i^ ±IBC 1 £>3iiK £ tb§ 

^M^^Sfe-a-i-STK^H^Sr^v^Tfl^^tLSS^RRS) ^fcttTfflC 2»> 

< c 2m> 

c 1 - 6 T;^ ^f^Ifc iff c l - 6 7/^;H„ 

8. R20, R21, R 2 2*3«ttJ ? R 2 3/5S % |^J— |fc|4^oT N Tk^fJlC 

>yl, v?y^7 5yl, ;*9VV*, 7< h^rv'S. ^h^r^K, _hffiC2» 
k31^$;fr5g^K^^LTl^Tt £V^/i^y > - 4 — - -f ;H, _bf2C 2gfr&> 
b^i^^tL5«mK^r^bTV^Tt> j;V^t 0 -<y 1 --T/i-S, JifBC 2S¥^ 

try v^- 2 — r /i-£^fc«t o y v^- 3 -4 ^m-efrz, it^i 

9. R20, R21 s R2 2 $5 £7J«R 2 3©Hs 4>&< i: t 2 0^ig 

r-fe^-zi-s, ^yyw^/s, ^yx^75ys, ^w^ys, ^ 

Xh J:V^/i/*y >-4-^K s -hfBC 2l¥^ i b«$^t§g^S^r^"bTV^ 
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T^b <fcV^n V v 5 ^- 1 -^/^^ Tt'f^-l.-^f/l'is — f 
^^^-3 — f;Ht?fc5 % If^I 1 7bm 5 (DV^TtT,^— ^^IB* 

5 10. R20, R21, R 2 2*5«ttJ t R 2 3C»5*>> 3 O^tK^H^T?*? >9 

N ^»9^lO^ N tK^M^s v"T/S, ^^/^ 

10 y i — r/^a=T?&?K »^3Si7!7M5<Dv^tt^— ^test^b^^fc 

< C 3ig¥> 

11. R3 0 N R3 1fc > i{J ? R3 2^ — ^/cte^fto T, TkSfl^F-^/h 
15 fo£V^3u R 3 0*5 £UR 3 1ft— If^ftoT 

^-^f-y^ (5£=OS) -T?fe>9. R 3 2^7KSfJfH^fcteC 1 - 6 

5. ft^l 175^1 0^>V^tb^— 3S^|B^<D'fb^*fcfi^:(Dii:feSVM±^ti, 

12. R3 0 N R3 lfc*it;R32^ i-if:ttS^ot N tK^MT-^/c: 
20 (i^^/^S^r^i-/i\ fcSVMi, R 3 O^itKR 3 1 il^ioTt^fyS ( 

jt;=Oi) -efe«9, R 3 2i)^mW^^tM^^-^m^^^^ ft ^ 1 7bm 1 0 

1, 3 . R 3 0 N R 3 1 *3 J: t>*R 3 2 ^i~^X7j<*M^T?fe 5. ft**! 1 

1 o II^fa«(D^^^fc^^(Z)^fe6v^«^t^e>^7Kf^^ 0 

25 14. R4 0^_hf3D im^hmU^t^^m^^^^X^X-h <£V^C 1 - 

6 7VI^/l^ _hfBE ll^b^&ftSff&K&^LTV^Tfc 3 -81^ 
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7/^;^/^^/Htl)§, l Tbm. l 3 <^v>T mK^M(D^m 

15. R 4 O^TfBD 2l¥^b®^£^5e^S£;prLTV^T 1 b £V^C 1 - 

<D2S¥> 

tKS££s ^n^yg^ ^7/1, Cl-67/^^l N 3-8l^n7 
Vi^/^K. 4-8l^rnil, ^ey (cl-67/v^) 7 5/ *;^^;H 
10 N v 5 (C 1 - 6 T)V^r;V) 757 # jUy^^/U^, C 2 — 7 T/^^/^^/l/^— 

„ 5l^TP7!)-^iSx 4 — 8l^fnf^/^= /l^S*5 «t tK^ 7 ^ — /i^S 0 

16. R4 0^n-7 s PtVH, n-^S, n — <^7l^> y^f 

17. n^l©||t^5, fjN^Sl75Ml 6©lv#Mxj5>— JfifclE*©^ 
1 8. Xl^I»1?fc5, fS^Jgl l£7cf±3 75M 1 7(^V^t^^— 
19. TIB{k^«^bll^£ti3. WNfcSl *fc« 20Vvf*i^— ^^IB 

1— [2 — (4, 4 — "f-tVl/tr u^3rZ/;V) — 5 — 7 b 3^:7 ^c^/P] — 4 — ^ 
25 1 — r/fvl"— 4 — [2— {A — x-^^-;V-y^7 n^^r^r— \ —^-=-;V) — 4- ( 

4-^^7t^y^y-i — f/^) f^v 5 ^ 
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1—^^/1^—4— [2- (3, 3, 5, 5 — T V ~7 fJ-JVi/t o^^v'/U) 7 

l-^a^DtV^f;l'-4- [2- (3, 3, 5, 5 — -r b 7 ^ f^v'^ 7 n 
7x-;l/] t^7i;y s 
5 2- {4- [2— 7^^/l^] t'^^v 5 ^— 1 

f/W -N-xf^7tfT5 F\ 

(4-t-7'f/^^P^^) -3- (4-^f/Hf^7^^- 
1 — < /i/) xyy^MJ;K 

h^7^-4- (4- t — ~f*5-jV*/9 u^*c%/;V) —3- ( 4 — ~f "f-fV 7 v 5 

10 ^— 1— -i'/v) ^yy=by/K 

1 — fls— 4 — ( 2 - ^ n v'/l^ 7 x ^/P) tf-^v 5 ;/. 
1 — 4 — [ 2 — (4 — t — y^JV-y^ u^^-iy/u) 7x=/l/] fc°^<7 

1- {4- [2- (4, 4-^^f;l-7^P^^^) 7^-/1^] tr^^v^V— 
1 — f /W 7*7 V- 2 -rf-i^ 
15 4- [3- (4 — t -7*^/^77 u^^r^r— 1 -x=>|/) -4- (4-7^t° 

v>7- 1 — >f /U) 7;x~/7] P 7, 

1— [2- (4-1-7^7^0^^) 7x^;l/] —4— (2— T-h^cv' 

1— [2- (4 — t — •Zf'f-JV-sV 1 — —4- (4— 7 b^v-- 

20 tf^U^^-l f/17) 7^-/7] - 4 - ^77 P 7°P tVP^ ^t°^7 

1- (Tf7tKnt°7 7-4-{;^f^) -4- [2- (3, 3, 5, 5 - 
T h 7 / f ^^7^ P^^f - 1 -x=^) 7^-/1/] \fs<=7*?Z/ s 
4— [4— (4 -7°a tVH; 0 ^^^^- 1 — -Y/W -3- (3, 3, 5, 5 —7" 

25 1— {4— [2— (4, 4 — i^^/W^ n^^i?— 1 — — 4 — ^/V/fr 

U7-4-7^7x^] lf^7i?y-l f/W 7*7 7- 2 -^7. 
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[2- (3, 3, 5, 5-rb7^fWn^;>) 7 
1 4 - [4- (4-p« hdrv-t^JJ v>>-- 1 -2- (3, 3 

5 l—^^/l/— 4— [2- (3, 5 — ifff-Ast/? u^*ci/;V) 7 

1— [2— (4, 4—*?3^<?-Asi/#w^2cl'jV) 7^~;V~\ — 4 — (T h 7 t K 
4- [4- (4-^tX7;;y-i f/v) -3- (3, 3, 5, 5 -7 h 

10 7 * a-^^-if— 1 — ^7^rr/^] ^e/^/Jn y >\ 

4- [4- (4-7 , ^tX7i?y-i-^^) -3 - (3, 3, 5, 5 — ^ h 
7 pi =f-;v%/7 u^^-iy/u) 7 ^ ^ JJ >\ 

1- [4- (4 —J. f ^f-flf^y 1 -^T/l^) -2- (3, 3, 5, 5 —7 

15 v^ — 4 — [4- (4 -^f^t^yv 5 ^- 1 f/P) -3- (4, 4— 

/Vv'^n^v';l/) ^7^^./k] —2, 6 — v 5 ^ =f-)V^)Vfc V >\ 

4 — {4- (4 -^yf;i/^7i^y- 1 -^/i^) — [2. 5] ^ 

^ — 6 — -f/^:7 =c~/W ^/l^ JJ 1<\ 

1— [3-^/1/^-0-2- (3, 3, 5, 5 —7^ f7^ ^JV-y? n^dfih— 1 - 
20 a^=.;V) 7 ^^/V] -4-7°P t^tVy^y^ 

l-v/^q/ntVM [2- (3, 3, 5, 5-7f7^f;^n 

•^^rv'/l') 7x^;y] — 1, 2, 3, 6 — 7 h 7 t K o t° J) v 5 ^, 

{2- (3, 3, 4, 4—t- f7^f^ n^O'^/V') :7rc 

25 1— ~7=f-;V— 4— [2— (4, 4 — "f-jV*/? —4— (4— 



582 



WO 2005/063705 



PCT/JP2004/019795 



1 — -f=f-;V- 4 - [2 — (3, 3, 5, 5 —T h7^f/^ n^^f-- i — ^ 
l-^/^nyntVM^;V-4- [2- (3, 3, 5, 5-7f7^f/WP 

X-jl-yV) ^7^-7^-] fc?^v>>\ 

5 1- {4- [2- (3, 3, 5, 5 f7^f/W n-^f— i -o^/i/) 

1- (2-7^ Y^cU^f'/V) -4- [2- (3, 3, 5, 5 -=T h9 tf-A'i/? 

1- {4- [2- (3, 3, 5, 

10 tf^v^-l f/W "7 9 Is — 2-sfr>, 

1- (2-7« h^v^^/l^) -4- [2- (3, 3, 5, 5-fb77«f/^7 

4- [4- (4-7^-/^°^ 1 — f/U) -5- (4, 4— i^c^Vkv-^ 

n^^v-vlT) — 2 — y h ^^71= — ^E-/!^ U >\ 
15 1— Zff-J^—A— {2—^\fTP- [4. 5] X77— 8 —^jVy=c=-jV) fcf^^v?^ 

1- [2- (4, 4-v>y n^^if- 1 ;7^~/K].-4 — f 7 

7^k°^7> f ^ 

l-^7n7ntVMf-^-4- [2- (4, 4 — i^^=.f-jU^9 n^drvvl^) — 
20 4- (4-t< h^v'tf^y v 5 ^- 1 -- f ;V) 7 f^v^ 

4- [3- (4, 4 — v>y^vl^y n-^^v^) -4- ( 4 --f y -f^-jV^^J 

{4- [2- (3, 3, 5, S-Th^^f^v-^n^^/H 7^~/Kl fcf^ 

25 1— ( 2 b ^v-rc^/k) -4- [2- (3, 3, 5, 5-7>7^f/^ 

n^^ci/su) -7^^;^ tf^^v^ 
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(R) — 1— -fJ-ZV— 4— [2— (4, 4 — JV*/ # u^^ris/ls) — 4— ( 

1— [4 -^TVk- 2 - (3, 3, 5, 5-ff7^f/^n^^) 7:*. 

5 1— [4 — ^ b^i/- 2 - (3, 3, 5, 5 - T h 7 ^ f ;Vv/^ n ^^^/k) :7 

^-/l/] -4- (ff7tKPk°7^-4-^/^f/l') 
1-^^-/1—4- [2- (3, 3, 5, 5 — 7- Y*7 n^df^/lO 

[2- (3, 3, 4, 4-7 1 h^TVPv'^ p^L;/^- 1 

io -au-jv) y^^jv\ tv<9$?>\ feio 5 

1— [2— (4 — v-^ n^a tV^^ ^/I/t 0 -<7^^— 1 --f/H r7;c=/l/| —3 
, 3, 5, 5— 7 s - b 7^f/W n^^ri?-/— 

2 0. ffr^Jgl ^fc^2©V^^>— 3gfclB*©ffc^*fcW:^©:l&*>3V^ 

o 

20 23. m^mi^t-^2(Dv^n^—m^mm<Di^m^fz.n^(D^^^ 
n^tib<D7kmmit^ir%, ^m^m-mm, mmvmmmm, vv^mw^ 

2. 4 . mikm 1 ^fcf± 2 ©V^tL^— 3S^fB^O-ft:^^7^«^:©^fc5V.^ 
25 2 5. WiMtril ^fc{*20V^T^^— I^^fB«iO^^|^^/t«■?:0^:fe6V^ 
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